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THE NEW ENTOMOLOGICAL BUILDING 
AT THE 

MASSACHUSETTS AGRICULTURAL COLLEGE 

The new entomological building recently completed at the Massa- 
chusetts Agricultural College is a large and commodious structure. 
It is placed on the eastern side of the campus, facing the west, and 
consists of two stories, basement and attic. It is constructed of 
brick and stone with a steel frame, cement floors and slate roof, and 
is considered to be entirely fireproof. 

The building is in the form of an H, the cross bar being carried 
toward the front, thus giving a central building and north and south 
wings. The central portion in front is devoted to offices, supply 
rooms, and a library on the second floor. Behind, is an amphi- 
theater rising from the basement and accommodating about 180 per- 
sons. Above this, on the second floor is the insect room, 20 by 40 
feet, and a filing and stenographer’s room. The north wing contains 
the zoological laboratory and a room for microtomy on the first floor, 
and the senior and graduate entomological laboratories on the second 
floor. In the south wing are the zoological museum, and three rooms 
for the entomological work of the Experiment Station, one of which 
is connected with the greenhouse for experimental work on insects. 
On the second floor of this wing arc the gallery of the museum, an 
advanced lecture room, accommodating 60 persons, and a graduate 
laboratory for zoology. In- the basement, besides the amphitheater, 
are rooms for determinative mineralogy and geology, for the rock 
collection, a pump and apparatus room, an insecticide analysis room, 
and toilet and fan rooms. In the attic are rooms for photography 
and developing, a storage room and the janitors’ quarters. 
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The senior entomological laboratory is 28 by 72 feet and has tabi"» 
for 75 students, and the graduate laboratory will accommodate 
twenty. 

The building is lighted by electricity and heated by steam from 
the central heat and light plant of the college. 

The building was constructed from an appropriation of 880,000 
for its erection, and $15,000 for equipment, this sum also including 
equipment in zoology. 

Though entomology, zoology and geology are at present located 
in the building, it is understood that when the growth of the subjects 
requires it, the last two will be transferred to other quarters, leaving 
this as the Entomological Building. 

The equipment in entomology includes microscopes, microtomes, 
and all the other apparatus usually required for such work, and an 
unusually full supply of books, journals and literature. 

The dedicatory exercises were held November 11, and consisted 
of an address by Dr. W. E. Hinds of the Alabama Polytechnic Insti- 
tute on the history of the Departments of Entomology and Zoology 
at the college, and the Dedicatory Address by Dr. L. O. Howard of 
the U. S. Bureau of Entomology. 

H. T. Fernald. 


[We understand that the excellent address by Doctor Hinds will shortly be pub- 
lished by the Massachusetts Agricultural College, while the admirable resume 
of the development of entomological work in this country by Doctor Howard 
appeared in full in the issue of Science for December 2, 1910. — Ed.] 


SCUTELLISTA CYANEA MOTSCH. 

By H. J. Quayle, Southern California Laboratory , Whittier 

SculeUista cyanea Motsch. is the most important insect enemy of 
the Black Scale ( Saissetia oleos Bern.) in California. This insect was 
introduced into the state in 1900 by the U. S. Department of Agri- 
culture through Dr. L. 0. Howard of the Bureau of Entomology. It 
is now well distributed in all parts of the state where the black scale 
occurs in injurious numbers. The percentage of scales parasitized 
also runs very high, amounting in many cases to 75 or 80%. But 
this varies greatly in different sections and in the same section in dif- 
ferent years. 

In spite of the frequently high parasitization by Scutellista, the 
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black scale still remains the most important citrus insect pest in the 
state. Talking the citrus belt over, more control work is directed 
against the black than any of the other scale pests. And, with all 
this control work, according to a statement by G. Harold Powell of 
the Bureau of Plant Industry, in 1908, front A} to of the oranges 
of California were washed because of the sooty mold fungus resulting 
from black scale infestation. 

While, therefore, this parasite is well distributed, and the percent- 
age of scales attacked is often large, as parasitization goes, yet, from 
a commercial standpoint, at least, the Scutellista is not often a very 
important factor in the control of the scale. Of course, in many places 
the Scutellista may not be abundant enough to check the scales. But 
again where they are most numerous the scale continues to thrive. 
There is not, therefore, necessarily a direct relation between the 
abundance of the parasite and the scarcity of the scale. It is not 
unusual to find the greatest parasitization where the scales arc most 
abundant; and, again, where the scales arc scarce there may be very 
few Scutellista. This might be answered by the fact that the Scutel- 
lista being an egg parasite affects only the progeny, and that the scar- 
city of scales should be attributed to the abundance of the parasite 
during the previous year. This may sometimes be the case, but there 
are often other ^nd less tangible factors at work. 

Many have been accustomed to judge of the efficiency of the Scu- 
tellista on the basis of the number of scales with exit holes, but this is 
not the only criterion. Since the Scutellista is an egg parasite, the 
real test of its efficiency is in its ability to prevent young from appear- 
ing. It might seem that this is directly related to the number of exit 
holes in the parent scales, but this is not necessarily so. A black scale 
may lay from 300 to nearly 3,000 eggs, the average number being 
from 1,500 to 2,000. A Scutellista larva will mature on the minimum 
number of eggs, but, if they are available, it will of course consume 
many more. But the Scutellista larva often does not consume the 
maximum number of eggs, so that in large healthy scales there may 
be several hundred young that will appear in spite of the presence 
of Scutellista larva. It is because of this failure to consume all of 
the eggs, in the case of the larger scales, and the fact that from each 
one of the 10, 15 or 25% of the scales not parasitized, there may appear 
2,000 or more young, that a tree may continue to be badly infested, 
notwithstanding the large number of scales with exit holes. This 
may explain why more than 700 young black scales were counted on 
a single orange leaf growing from a twig that had 75% of the parent 
scales parasitized by Scutellista. On the other hand, where the scales 
are small or of medium size, the Scutellista consumes all of the eggs, 
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and must be an important factor in reducing the numbers for the si ; ,.. 
ceeding year. 

Since the Scutellista is generally distributed throughout the citrus 
belt of Southern California, little can be gained by turning loose a 
half dozen specimens in a grove of 10, 20 or 40 acres where there are 
already many hundreds or thousands, except for the moral effect on 
the grower. Sometimes the scale may largely disappear the follow- 
ing year, and sometimes the Scutellista may be a great help in this 
decrease, but in such cases it is on account of those already present 
in the grove rather than the supposed great impetus given by the 
half dozen introduced. Of course the artificial introduction of Scutel- 
lista in places where they do not occur, or are not well established 
should be greatly encouraged. 

The good that might result from the introduction of Scutellista is 
often rendered negligible because the scale is not in the proper stage 
to be attacked. With such introductions in most places in southern 
California during July and August, or even later of this year, nothing 
was left for the Scutellista but to perish. At this season all the eggs, 
or nearly all, had hatched and the parasite will not oviposit on the 
young scales. This is true also of those already present in the grove 
and hundreds or thousands must perish unless they find some scale 
out of season with those that have been attacked. Indeed, this is the 
most serious matter in the whole Scutellista economy and is a great 
drawback to their rapid multiplication. This parasite was hardly 
intended to depend, exclusively on the black scale, where there is a 
uniform hatch of the insect. Fortunately in most parts of California, 
and possibly other places where the black scale occurs, there are enough 
of the so-called “off hatch” to maintain the parasite until the bulk 
of the scales are in the proper stage again. 

Life History and Habits 

The egg is pearly white in color, ellipto-cylindrical in shape, with 
tapering appendage at one end. The length of the body of the egg is 
about .37 mm. and the appendage about one half that length. The 
eggs are inserted beneath the scale, usually under the arch at the pos- 
terior end. The scale need not necessarily be in the egg stage, for 
eggs have been found both in the field and insectary under scales that, 
had not yet reached the egg-laying stage. The hatching period 
during the summer months is 4 to 6 days. 

The young larva upon hatching soon begins to feed on the eggs of 
the scale by sucking out their contents, or, if eggs are not present, it 
attacks the insect itself. Several cases have been observed where 



IJi'cember, ’10] 


QUAYLEj SCUTELLISTA CYANEA 


449 


the larva had grown to considerable size under a scale that had not 
\vt laid eggs. It is not, therefore, strictly an egg feeder, as generally 
.supposed, but of course eggs constitute the normal food. Larvae 
have been reared from the Soft Brown scale ( Coccus hesperidum) in 
which cases no eggs were consumed for this scale lays no eggs. Larvae 
have also been seen feeding on others of its kind. This cannibalistic 
habit must be rather common for in nature cases must often occur 
where several eggs are deposited under the same scale. This is not 
usually done by the same insect but by different individuals, as ex- 
plained later. 

The full grown larva preliminary to pupation hollows out a cell 
in the old egg skins and mats them together more or less with a small 
amount of silk. Strands of silk are also frequently, or usually, spun 
from the twig to the inner edge of the scale. Whether this is done in 
an effort to enclose itself on all sides with a small amount of silk, or 
whether it is an instinctive provision to assure the old scale adhering 
to the twig during pupal life, or both may only be conjectured. But 
it is a common conclusion that old scales harboring Scutellista pupae 
are not lifted from the twig so readily as those not parasitized. Black 
scales that have been parasitized by Scutellista are more likely to 
remain longer on the tree than those that are not. These may remain 
on the tree for two or three years in many parts of Southern Cali- 
fornia where there is but little rain or wind to dislodge them. This 
fact is not often taken into consideration in estimating the amount of 
parasitization, so that those scales with exit holes increase with each 
year’s infestation, while those without exit holes are more likely to 
drop off. 

The amount of food consumed or the number of eggs of the scale 
necessary to bring the larva to maturity varies greatly. A scale has 
not yet been found too small to have a Scutellista pupa. The smallest 
mature black scale has been found to be less than one half the size 
of the largest. The smallest may have a maximum of 500 eggs and 
the largest from 2,700 to 3,000. The Size of the mature larva varies 
greatly, according to the abundance of eggs, and likewise the adult. 
Males, of course, are much smaller than the females and there seems 
to be a preponderance of males in the smaller scales. No eggs hatch 
in the case of the smaller numbers of eggs, but several hundred may 
hatch in the case of the larger numbers. The length of the larval 
period varies from 16 to 21 days during the summer season. 

The mature larva is white in color, with the darker gray of the 
digestive tract showing through the body wall in some of the speci- 
mens. The average size of the full grown larva is about 3 mm. and 
the width about 1 mm. It is broadest at the head end, while there 
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ia a gradual tapering toward the posterior end. The external mom 
parts consist of a pair of sharp pointed chitinous hooks which m. 
used for piercing the egg shell or the body wall of the scales. 

The pupa is almost jet black in color, having changed very quicklv 
from that of the white larva. The length of the pupa varies from 1.,') 
to 3 mm. The large scutellum extends to the posterior margin of 
the second abdominal segment. The duration of the pupal stage is 
from 16 to 19 days. The most usual number under a single scale is 
one, but not infrequently two are found, more rarely three, and in hut 
one case out of several thousand scales lifted, four pupae were found 
in four separate cells beneath a single scale. 

The adults upon transforming from the pupa eat out a round hole 
usually on the dorsal surface of the scale. They may remain a short 
time beneath the scale before emerging, since occasionally upon lift- 
ing a scale the mature insect will be seen to escape. They have been 
observed to oviposit within 24 hours after emerging. The ovipositor 
is inserted almost invariably under the arch at the posterior tip. 
Sometimes two or three insertions are made and the egg deposited, 
all within about half a minute. Oviposition has been observed to 
occur under scales from which all the eggs had hatched, under scales 
* already occupied by Scutellista larva, under scales where not enough 
eggs remained to bring the larva to maturity, and where the young 
had hatched but died before emerging. In the field oviposition has 
been noted where the scales had not yet reached the egg laying stage, 
the so-called “rubber stage,” and in the laboratory under forced con- 
ditions it has occurred on scales after the first molt. Oviposition has 
not been observed, even under laboratory conditions, in the case of 
very young scales. Several eggs may be laid in succession but these 
under different scales. Other individuals will lay eggs under these 
same scales and this probably accounts for two or more larvae under 
the same scale. 

Mr. E. W. Rust of this laboratory has apparently determined that 
this insect may reproduce parChenogenetically. Mature black scales 
with eggs were allowed to remain for a week under cover in order to, 
allow any chance for Scutellista eggs that might be present to hatch. 
In the meantime several pup® were put each in a separate box and 
the adults allowed to mature. Two of these unfertilized females were 
placed in a vial containing a twig with a single black scale. Several 
days later the scale was lifted and two Scutellista eggs and four newly 
hatched larv® were found. Since the eggs hatch in from 4 to 6 days, 
the eggs and larv® present must have come from the Scutellista liber- 
ated. Parthenogenetic reproduction is not necessarily common for 
the number of the sexes is approximately equal, and often even a 
slight excess in favor of the males. 
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The length of the adult life is from 9 to 12 days. Adults died within 
this period whether they were confined in a pill box with no food, or 
under practically natural conditions. Thus far they have not been 
seen feeding. It is possible that they feed on the surface tissue of the 
orange or something else, but this has not been observed. But that 
little food, if any, is taken in the adult stage seems likely, from the 
fact that the adult life is the same. whether confined without food or 
in the presence of its probable food supply. 

The stages and abundance of Scutellista are very much dependent 
upon the same conditions in the scale. Since the black scale is at the 
height of egg laying in this section in June, it is then that Scutel- 
lista larva or pupa will be most abundant. The period of greatest 
emergence of adults is during July. Many fail to lay eggs at this 
time because the scales are too young. It is necessary to find a scale 
out of season with the ordinary brood which developed the Scutellista 
in order for eggs to be deposited and the species perpetuated. 

The number of broods in a season is not well defined. One record 
from egg to adult will serve to indicate the length of life and duration 
of the different stages. Egg laid July 22; egg hatched July 27; 
pupated August 12; adult emerged August 26; adult died September 
4. The egg period is thus 5 days, larval 16, pupal 15, adult 9, or a f 
total of 45 days for the life cycle from the egg to the death of the adult. 
If the scale were in the proper stage at the end of each generation 
there would appear from 3' to 4 generations of the parasite during 
the summer months, that is from May to September inclusive, and 
there may be 2 or 3 generations also during the winter season, but on 
account of the unfavorable conditions of the scale 4 or 5 will probably 
be nearer the actual number. 


ON SOME PHASES OF PARASITISM DISPLAYED BY 
INSECT ENEMIES OF WEEVILS 1 

By W. Dwight Pierce, V. S. Bureau of Entomology, Dallas, Tex. 

In a recent article Mr. W. F. Fiske 2 has defined a certain phenome- 
non as superparasitism, which has hitherto been recorded by the 
present writer as accidental secondary parasitism. 3 In defining this 

‘Published by permission of the Chief of the Bureau of Entomology . 

*W. F. Fiske, Superparasitism: An Important Factor in the Natural Control of 
Insects. Joum. Econ. Ent., Vol. 3, pp. 88-97, February 15, 1910. 

*W. D. Pierce. Studies of Parasites of the Cotton Boll Weevil, U. S. Bur. Ent., 
Bui. 73, p. 33, January 21, 1908. 
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phenomenon, Mr. Fiske has performed a signal service. It seen,-, 
worth while to present some concrete examples which have t come i > 
the notice of the writer, in order to make this interesting phase 
parasitism more widely understood. Brief perusal of the records of 
the Southern Field Crop Insect Investigations seems to show the ex- 
istence of a number of important phases of superparasitism in addi- 
tion to those brought out by Mr. Fiskc’s work on the gypsy moth 
parasites. 

An effort has been made to classify the various examples which have 
been gathered in such a manner as to show in how many ways the 
parasites may interact upon each other, even in as simple a parasite 
problem as the boll weevil presents. There are many other branches 
of entomological research where parasite conditions are far more 
complicated than in the instances herewith cited. 

. Insect parasitism of weevils may be classified as follows: 

f Simple j Endoparasitism 
1. Primary < I Ectoparasitism 

( Multiple Endoparasitism 


2. Secondary 


Hyperparasitism 

Superparasitism 


These different phases may therefore be defined in couplets. 

Primary parasitism is an original parasitic attack upon a host. 

Secondary parasitism covers all subsequent attacks by parasites. 

Simple parasitism is the attack by a single individual. 

Multiple parasitism is the normal simultaneous attack by a num- 
. her of individuals of the same species. It is probably the result of 
polyembryony in many cases. 

Endoparasitism is the internal attaok of a parasite. 

EcTOPARAsmsM is the external attack of a parasite. 

Hypehparasitism is the normal attack of a parasite species upon 
another parasite species. 

Soperparasitism occurs when a normally primary parasite attacks 
a host already parasitized, and the result is that the latest comer 
generally attacks its predecessor. 

Predation complicates parasitism many times and in fact brings 
about the same results as superparasitism; in other words, a struggle 
between forces working for the same end — the control of the host. 

The following examples have been collected to illustrate each of 
these phases or their combinations: 

Simple ectoparasitism is the commonest phase of parasitism upon 
external feeding weevils. Some of these parasites are quickly fatal 
while others are much less so. Bracon mellilor Say, Catolaccus sp. f 
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I'erambycobius sp., Eurytoma tylodennatis Ashmead and Micro- 
lontomeipis anthonomi Craw'ford are normally primary ectoparasites, 
attacking weevils w r hich do not enter the ground, their attack being 
fatal in a very short time. Sigalphus zygobaridis Crawford attack- 
ing Zygobaris xanthoxyli Pierce, Sigalphus curculionis Herbst attack- 
ing Conotrachelus sp., and probably Eutrichosoma albipes Crawford 
attacking Aukutes tenuipes Dietz and Smicronyx tychoides LeConte, 
are normally primary ectoparasites, attacking weevils which enter 
the ground for pupation, and do not kill the host until it has formed 
its earthen cell. 

Averted simple ectoparasitism : Sometimes it happens that two 
different kinds of insects live in the same plant in a similar manner 
as Anthonomus squamosus LeConte and the fly, Rhagoletis grinddice 
Coquillctt, in heads of Grindelia squarrosa nuda. An instance of 
averted parasitism occurred in the attack of this fly by Eurytoma tyla- 
dermatis. 

Simple endoparasitism is not very common on the weevils which 
have been studied. The solitary hidden eggs of most weevils do not 
invite extensive parasitic attack; however, Cdrault has recorded 
Anaphoidea conotracheli Girault from eggs of Conotrachelus nenuphar 
Herbst, and .4. sordida Girault from eggs of Tyloderma foveolatum' 
Say. The larvae are more frequently attacked. Among weevil para- 
sites endoparasitism is displayed by Myiophasia renea Wiedemann, 
Ennyomma globosa Townsend in the Tachinidm, and by Tetrastichus 
hunteri Crawford in the Chalcidoidea, all attacking the boll weevil. 
Weevils of the genus Conotrachelus are attacked by Cholomyia 
inrequipes Bigot, Metadexia basalis Giglio-Tos, and Myiophasia <enea 
Wiedemann. The latter parasites are therefore forced to dig their 
way to the surface of the ground. 

Multiple endoparasitism is probably the result of polycmbryonif 
in the following cases which are the only instances of multiple para- 
sites of weevils known perfectly to us; viz., Ilorismenus lixivorus 
Crawford attacking Lixus scrobicollis Bohcman, and an undescribed 
Tetrastichus attacking Orthoris crotchii LeConte. The number of 
Horismenus bred from a single host was very variable, being some- 
times as high as 47. In both cases the parasites are internal and leave 
the host to pupate. 

True iitperparasitism is at present unknown in the studies of 
weevil parasites. 

Non-fatal superparasitism will be seen by the examples rendered 
to be much less common than the fatal. It displays several very 
peculiar phenomena. 
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In the following examples two primary simple ectoparasites, not 
always being of the same species, have successfully bred fron^ a sing], 
host. 


2 Brawn mellitor Say — 1 example. 

1 9 Catolaccus incertus Ashmead, 1 9 Cerambycobius cyaniceps Ashmead l 

example. 

1 o' 1 9 Cerambycobius cyaniceps Ashmead — 2 examples. 

2 Cerambycobius cyaniceps (from Lixus) — 1 example. 

2 9 Microdonlomerus anthonomi Crawford — 1 example. 

2 <f Microdonlomerus anlhonomi Crawford — 1 example. 

1 Glyptomarpha rugalor Say arid 1 Cerambycobius cyaniceps Ashmead (from Lixus) 
— 1 example. 

An example is at hand of the breeding of two species of multiple 
parasites from the same host: 

7 Aphiochata fasdala Fallen, 2 Aphiochceta pygtrura Zetterstedt — 1 example. 


Combined simple ecto- and multiple endopabasitism is a most 
peculiar phase of superparasitism. 

From Lixus scrobicollis parasite records we obtain the following 
interesting records in this category; in each example all survive: 

Numerous Horismenus lixivorus Crawford and 1 Cerambywbius cyaniceps Ash- 
mead — 2 examples. 

Numerous Horismenus lixivorus Crawford and 1 A’eocatolaccus lylodermis Ashmead 
— 1 example. 

Numerous Horismcnm lixivorus Crawford and 1 Euryloma lylodermalis Ashmead — 
2 examples. 

8 Horismenus lixivorus Crawford and 1 unknown — 1 example. 

47 Horismenus lixivorus Crawford and 1 Cerambycobius cyaniceps Ashmead — 1 
example. 

Cannibal superparasitism: It frequently occurs where parasitism 
is high that the duplication known as superparasitism becomes a 
normal phenomenon. The females of a given species may repeat im- 
position in the same host which they have themselves formerly 
attacked, or which another individual has attacked. With normally 
solitary parasites superparasitism is then inevitable, and the second 
comer usually devours the first. We have a record of a boll weevil 
larva bearing a dead fully grown parasite larva, w'hich bore a dead 
half-grown larva, which in turn bore a minute living larva, and on 
another part of the dead host was another minute larva which 
would ultimately have a struggle with the first. The egg shells 
present proved them all to be conspecrfic. 

In most cases of cannabalism both individuals die but we have the 
following records in which one survived: 

2 Bracm mellitor Say, 1 9 suryives — I example. 

2 c? Cerambycobius cyaniceps Ashm., 1 survives — 1 example. 

2 Euryloma tyladermalis Ashm,, 1 9 survives — 1 example. 

7 Euryloma tylodermatis Ashm,, 1 <? survives — 1 example. 
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The following examples in which all died show how much duplica- 
tion of gnergy there frequently is: 

2 Caiolaccus hunteri Crawford — 7 examples. 

3 Caiolaccus hunteri Crawford — 2 examples. 

4 Caiolaccus hunteri Crawford — 1 example. 

5 Caiolaccus hunteri Crawford — 1 example. 

2 Caiolaccus incertus Ashmead — 3 examples. 

3 Caiolaccus incertus Ashmead — 1 example. 

4 Caiolaccus incertus Ashmead — 2 examples. 

5 Caiolaccus incertus Ashmead — 1 example. 

6 Caiolaccus incertus Ashmead — 1 example. 

2 Eurytoma tylodermatis Ashmead — 7 examples. 

3 Eurytoma tylodermatis Ashmead — 2 examples. 

5 Eurytoma tylodermatis Ashmead — 1 example. 

2 ‘Microdontomerus anthonomi Crawford — 1 example. 

3 Microdontomerus anthonomi Crawford — 1 example. 

4 Microdontomerus anthonomi Crawford — 2 examples. 

8 Microdontomerus anthonomi Crawford — 1 example. 

Mixed superparasitism is that phase in which two or more species 
are brought together upon the same host. The following records will 
show how common it is among parasites of the boll weevil. 

We have many cases with only two parasites involved in which one 
individual survived. The sex of the survivors and the number of 
examples are given at the end of each line: 

Unknown super. Catolaccus hunteri — 1 example. 

Bracon mellilor super, 'unknown — 1 $ . 

Catolacc.us sp. super. Bracon mellilor — 19. 

Catolaccus hunteri super, unknown — 19. 

Catolaccus hunteri super. Bracon mettUor — 19. 

Catolaccus incertus super. Bracon mellitor — 2 9. 

Ccrambycobius cushmani super. Bracon mellitor — 8 d 71 (7), 9 9 . 

Cerambycobius cyaniceps super, unknown — 1 d 71 . 

Cerambycobius cyaniceps super. Bracon mellitor - — - 23 cf (6), 28 9 . 

Cerambycobius cyaniceps super. Catolaccus hunteri — 2 cT , 2 9 . 

Cerambycobius cyaniceps super. Catolaccus incertus — 1 d 1 , 3 9 . 

Eurytoma tylodermatis super, unknown — 1 cT (3), 2 9 . 

Eurytoma tylodermatis super. Bracon mellitor — 8 d” (2), 2 9 . 

Eurytoma sp. super. Bracon meflitor — Id 1 . 

Microdontomerus anthonomi super, unknown — 1 d 1 ,.l 9 . 

Microdontomerus anthonomi super. Bracon mellitor 4 d 1 (3), 14 9 . 

Microdontomerus anthonomi super. Caiolaccus hunteri — 19. 

Microdontomerus anthonomi super. Eurytoma tylodermatis — 1 <? , 19. 

The number of examples is much smaller where more than two 
individuals are concerned and one survives. 

2 unknown, 1 dipteron (survivor) — 1 example. 

2 unknown, 1 $ Eurytoma tylodermatis (survivor) — 1 example. 

3 Eurytoma tylodermatis, 1 9 Microdontomerus anthonomi (survivor) — 1 example. 

3 Eurytoma tylodermatis (1 9 survives), 2 Catolaccus hunteri — 1 example. 

6 unknown, 1 9 Catolaccus hunteri *(8urvivor) — 1 example. 

7 Catolaccus hunteri, 1 Microdontomerus anthonomi (survivor) — 1 example. 

16 unknown, 1 Microdontomerus anthonomi (survivor) — 1 example. 

In the majority of cases studied all superparasites died. These 
records are here grouped according to the number of individuals con- 
cerned. 
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1. (Only two parasites involved.) 

2 unknown — 75 examples. 

Unknown and Bracon mellitor — 9 examples. 

Unknown and Catolaccus hvnleri — 2 examples. 

Unknown and Catolaccus incerlus — 1 example. 

Unknown and Cerambycobius cyaniceps — 1 example. 

Unknown and Eurytoma tylodermatis — 1 example. 

Catolaccus kunteri and Cerambycobius cyaniceps — 1 example. 

Catolaccus hunteri and Eurytoma tylodermatis — 2 examples. 

Catolaccus incerlus and Eurytoma tylodermatis — 1 example. 

Cerambycobius cuskmani super. Bracon melUtor — * 3 examples. 

Cerambycobius cyaniceps super. Bracon mellitor — 1 example. 

Cerambycobius cyaniceps and Eurytoma tylodermatis — 1 example. 

Eurytoma tylodermatis super. Bracon mdlitor — 1 example. 

Eurytoma tylodermatis and Microdontomerus antfumomi — 3 examples. 

2. (Three parasites involved.) 

3 unknown — 19 examples. 

1 unknown, 1 Catolaccus , 1 Eurytoma — 1 example. 

‘ 1 Bracon mellitor, 2 Eurytoma tylodermatis — 1 example. 

1 Catolaccus hunteri, 2 Eurytoma tylodermatis — 1 example. 

2 Catolaccus incertus, 1 Eurytoma tylodermatis — 1 example. 

3. (More than three parasites involved.) 

4 unknown — 5 examples. 

1 unknown, 3 Catolaccus hunteri — 2 examples. 

2 Catolaccus hunteri, 2 Eurytoma tylodermatis — 1 example. 

5 unknown — 4 examples. 

4 Catolaccus incerlus, 1 Eurytoma tylodermatis — 1 example. 

2 Cerambycobius cyaniceps, 3 Microdontomerus anlhonomi — 1 example. 

2 Eurytoma tylodermatis , 3 Microdontomerus anlhonomi — 1 example. 

6 unknown — 1 example. 

2 Catolaccus hunteri, 4 Microdontomerus anlhonomi — 1 example. 

3 Catolaccus hunteri, 2 Eurytoma tylodermatis, 1 Microdontomerus anthonomi — I 
example. 

4 Catolaccus incertus, 2 Eurytoma tylodermatis — 1 example. 

7 unknown — 1 example. 

6 Catolaccus hunteri, 1 Eurytoma tylodermatis — 1 example. 

4 Catolaccus incerlus, 3 Eurytoma tylodermatis — 1 example. 

8 unknown — 1 example. 

«3 Catolaccus hunteri, 3 Eurytoma tylodermatis, 2 Microdontomerus anlhonomi — 1 
example. 

9 unknown — 1 example. 

11 Microdontomerus anthonomi, 1 Cerambycobius cyaniceps 1 example. 

13 Microdontomerus anthonomi, 1 Eurytoma tylodermatis — 1 example. 

16 unknown — 2 examples. 

20 unknown — 1 example. 

25 unknown — 1 example. 

Combined simple ecto- and endoparasitism: It was frequently 
found that boll weevils internally parasitized by Tetrastichus hvnten 
Crawford were externally parasitized by one or more other parasites; 
such cases are usually fatal for both. 

Tetrastichus hunteri lives, unknown external dies — 2 examples. 

Tetrastichus hunteri dies, Catolaccus hunteri lives — 1 example. 

Tetrastichus kunteri dies, unknown external dies — 5 examples. 

Tetrastichus hunteri dies, Cerambycobius cyaniceps dies — 1 example. 
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Tetrastichus kunteri dies, Cerambycobius cyanieeps and unknown external both die 
— 1 example. 

Tetrastichus kunteri dies, 3 unknown external die — 1 example. 

Tetrastichus kunteri dies, 2 Catolaccus kunteri and 4 unknown external, all die — 1 
example. 

Predation upon Parasites 

As was remarked on a preceding page predation frequently compli- 
cates parasitism and renders it of no avail. Of course many kinds 
of predation are accidental but the following examples will illustrate 
some phases which greatly resemble superparasitism because the attack 
is by larvae: 

Unknown Coleopteron super. Bracon mellitor — 1 example. 

Unknown Coleopteron super. Catolaccus hunteri — 1 example. 

Unknown Coleopteron super. Eurytoma tylodermalis — 1 example. 

Catorama sp. super. Bracon mellitor — 1 example. 

Catorama sp. super. Cerambycobius cushmani — 1 example. 

Hydnocera pubescens super, unknown — 1 example. 

Hydnocera pubescens super. Bracon mellitor — 11 examples. 

Hyndocera pubescens super. Catolaccus incertus — 2 examples. 

Hydnocera pubescens super. Cerambycobius cyanieeps — 1 example. 

Hydnocera pubescens super. Eurytoma tylodermalis — 1 example. 

Catorama sp. super. Cerambycobius cushmani super. Bracon mellitor — 1 exampte. 

Unknown predator super. $ Cerambycobius cyanieeps super. Bracon mellitor — 1 
example. 

In the following examples the predation is by adults and is less 
apparently similar to superparasitism although the results are identi- 
cal: 


Unknown predator super. Catolaccus hunteri — 1 exampte. 

Unknown predator super. Catolaccus incertus — 1 example. 

Ants super, unknown parasite — 1 example. 

Ants super. Euryloma tylodermalis — 1 example. 

Mites super. Bracon mdlilor — 1 example. 

Cathartus cassice super, unknown — 2 examples. 

Ctitkartus cassice super. Bracon melitor — 1 example. 

2 Cathartus cassice super. Catolaccus hunteri — 1 example. 

Solenopsis geminata super. Bracon mellitor — 1 example. 

Summary: As the large number of records given herewith. makes 
it difficult to compare the .different phases described, the following 
summary has been compiled : 

Simple ectoparasitism : normal — the vast majority of examples. 
Averted simple ectoparasitism — 1 example. 

Simple endoparasitism: normal — only common in certain sections. 
Multiple endoparasitism : normal — very common on weed stem 
weevils. 

True hyperparasitism: not recorded. 

Non-fatal simple superparasitism involving two individuals — 8 
examples. 
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Non-fatal multiple superparasitism involving several individuals - 
1 example. 

Combined simple eeto- and multiple endoparasitism (non-fatal) — 
7 examples. 

Cannibal superparasitism with one survivor — 4 examples. 

Mixed superparasitism involving only two individuals with one 
survivor — 142 examples. 

Mixed superparasitism involving several individuals with one sur- 
vivor — 7 examples. 

Combined simple ecto- and endoparasitism with one survivor — 3 
examples. 

Fatal cannibal superparasitism — 34 examples. 

• Fatal mixed superparasitism involving two individuals — 102 
examples. 

Fatal mixed superparasitism involving several individuals — 54 
examples. 

Combined simple eeto- and endoparasitism (fatal) — 9 examples. 

Total non-fatal superparasitism — 16 examples. 

Total superparasitism with one survivor — 156 examples. 

Total fatal superparasitism — 199 examples. 

Predation by larvae upon primary parasites — 21 examples. 

Predation by larvae upon superparasites — 2 examples. 

Predation by adults upon primary parasites — 10 examples. 

A superficial study of the examples given would perhaps give the 
ic^ea that superparasitism is a serious drawback to control by para- 
sites. It must not be forgotten that the many thousands of examples 
of pure simple parasitism have been omitted from the discussion. 
The writer’s observations upon this most interesting phenomenon are 
that superparasitism seldom if ever occurs until the percentage of 
parasitism has become comparatively high. From the point where 
superparasitism does begin, however, it very rapidly acts as a check 
upon parasite increase until it almost completely stops the control 
at 75 per cent. Owing to the many other elements of weevil control 
it is seldom possible for parasitism to reach much above 45 or 50 per 
cent of the total number of weevils in the field. The other factors may 
be counted upon to average about 50 per cent of the total. With 
very favorable conditions the parasites sometimes reach as many as 
75 per cent of the weevils. 



lecerober, ’10] 


TITUS: ALFALFA LEAF-WEEVIL 


459 


UN THp LIFE HISTORY OF THE ALFALFA LEAF-WEEVIL 

By E. G. Titus, Logan, Utah 

The alfalfa leaf-weevil ( Phytonomus murium Fab.) now occurs in 
at least eight counties in Utah. 

In 1908 the distribution was probably limited to 100 square miles 
in Salt Lake and Summit counties. It now covers an area eighty 
miles long, north and south, by seventy-five miles east and west or a 
gain in 1909 and 1910 equal to sixty times the previously infested area. 

The present known infested area covers. all of Salt Lake and Davis 
counties, north half of Utah county, southern part of Weber, north- 
eastern Tooele, northwestern Wasatch, 'eastern Summit and the 
south half of Morgan county. 

Specimens have been taken from trains passing thru Box Elder and 
Cache counties, these two counties forming part of the north bound- 
ary of the state. It is not unlikely that there are isolated colonies 
breeding in these and other counties. In Summit county it has 
nearly or quite reached the Wyoming line. 

There are so many means of distribution, such as the spring and 
summer flights, railroad and wagon road transportation, carriage in 
fruit packages, household goods and other packages, that it is cer- 
tainly a question of but a short time before the species will be present 
in other states. 

Food Plants 

It has been found feeding and breeding on seven species represent- 
ing three genera of plants: alfalfa ( Medicago saliva ), burr-clover 
(M, lupulina), white sweet clover ( Melilotus alba), yellow sweet clover 
(.¥. officinalis), red clover ( Trifolium pralense), white clover {T, 
repens), alsike clover ( T . hybridum) and crimson clover {T. incar- 
natum). 

Several species of clovers have been described from the Rocky 
Mountain region but these seem to be rather rare and so far the weevil 
has not been found attacking them. 

The wild sweet pea ( Lalhyrus venosus) is not uncommon thruout 
the state, but even where growing beside infested alfalfa plants it 
has not been attacked. 

Failure has resulted from attempts to breed the weevils in captiv- 
ity on hairy vetch ( Vida villosa) and buffalo pea ( Astragalus uiahen- 
sis). Adults are often found hibernating beneath the leaves of this 
latter plant and in captivity would occasionally eat small pieces from 
the leaves. 
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The species certainly prefers alfalfa to any o*her food plant so f r 
recognized. Its next choice appears to be burr-clover (also^a Me.; , 
cago), closely followed by white sweet clover. Its presence on otln ,■ 
clovers is rather rare, and it is unusual to find burr- or white sweci - 
clover infested early in the year. 

Broods 

There is evidently but one brood of the insect, but as the season 
advances it becomes more and more difficult to distinguish between 
specimens of over-wintering weevils and weevils that issued during 
the season. The length of life of the adult cannot be definitely 
stated even in months. We have kept adults from the time they 
issued in May until a year from the following November, though it 
is probable that this is an unusually long period for them to live. 

Copulation has been noticed of newly-issued males with females of 
the previous year in early July; and very soon afterward between 
specimens of the year, while mating of the over-wintering specimens 
appear to continue from spring to fall. The males have the same 
habit as those of P. pundatus, reported by Dr. Folsom 1 in that they 
follow the females around and mate a number of times. 

Eggs and young larvae found late in the fall, September to Novem- 
ber, are probably progeny of over-wintering females and not members 
of a second brood. It is probable that many of these larvae perish on 
account of unsuitable weather conditions but I have had adults issue 
as late as November 28. 


Hibernation 

Many of the adults go into hibernation early in the fall, even as 
early as the first week in August. Tho many of these come out 
to feed at times, it has been noticed that even a passing cloud 
will drive them to shelter. A cold rain following a hot day seemed 
to be quite destructive so that it appears they are very susceptible to 
climatic conditions during this period. Certainly a large number of 
beetles die during the summer and fall of the year they are bred. 

A small amount of shelter seems to suffice for winter protection. 
Burlap bands on apple trees are favorite places and where such bands 
were placed on fence-posts along an alfalfa field many weevils were 
collected. They do not appear to be gregarious in their hibernating 
habits but each seeks its own shelter under grass, bark, in hollow 
trees, crevices in the ground, in buildings or almost any protected 
spot. 

il909: Folsom: 111. Agr. Exp. Sta. JSul. 134, Apr., p. 162. 
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Spring Feeding Habits 

They, appear again at the first approach of spring and begin feeding 
on the alfalfa, making punctures in the stalks. This is very different 
from the summer and fall feeding when they rasp the epidermis from 
the stalk and slit the leaves into ribbons. 

The feeding-puncture is irregularly oval in outline and usually made 
by slitting and gnawing the cavity. The weevil apparently gouges 
out its food and will stand for some time working small pieces loose; 
it will then withdraw the beak, chew and swallow the food and again 
return to the puncture. The injury is very often severe, especially 
to young stalks which are so deeply cut that many wilt and break off. 
During the warmer part of these early spring days weevils have been 
noticed mating, and egg-laying certainly commences soon after they 
come from hibernation. The spring flight begins with the first con- 
tinued warm weather. 

Ovifosition 

The eggs are at first laid singly on the plant; in the buds, axils of 
the leaves, on the stalk or beneath the leaf sheath. In this latter case 
the ovipositor is inserted thru the sheath, the egg being placfed inside 
in contact with the stalk and not in the tissue of the leaf as reported 
for P. nigrirostris by Wildermuth. 1 Two to three weeks after egg- 
laying commences the female begins ovipositing in the stalks and this 
form of oviposition becomes more common as the season advances. 

The egg-punctures are usually clean-cut and almost circular in out- 
line. The weevils seen making these punctures made but one cut 
with the beak. Standing lengthwise of the stem, head downward, the 
beak was inserted at an angle slightly toward the base of the stalk and 
given a steady pull up and in, thus making an elongated slit inside the 
stem, both below and above the puncture. The beak was then with- 
drawn and the insect either turned around or walked forward and 
pushed her ovipositor into the puncture. From thirty seconds to two 
minutes were occupied in laying the egg, the ovipositor being with- 
drawn after each egg-deposit. 

Sometimes a puncture is filled with eggs until they project from the 
aperture. When the female does not fill the puncture with eggs she 
sometimes plugs it with a small ball of excreta or a little mass of epi- 
dermis gnawed from the stalk. Sometimes before inserting the beak 
to make the puncture she first gnaws away the epidermis. 

Egg-punctures in a slender stalk may cause the leaves to wilt and 
the stalk to die and the same thing occurs when too many egg- 
punctures are made in a larger stalk. 


>1909: Webster: U. S. D. A. Bur. Ent. Bui. 85, pt. 1, p. 9. 
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The following tables furnish data relating to feeding-punctures, egw- 
punctures and eggs found in each stalk in single clumps of alfalfa at 
different dates in 1909 and 1910. It is believed they were fairh 
typical of the conditions occurring at those dates. 


TABLE 1 


14 March, 1910 — 16 Btalka in one clump 


No. of stalk ... 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 1 

11 

12 

13 

14 

15 

1G 

Totals 

Feedi ng-pu n ctures . 

2 

4 

3 

0 

4 

2 

4 

2 

4 ! 

3 ■ 

4 

0 

5 

3 

2 ' 

2 

■14 

Egg-punctures 

1 

; o 

i 

' 0 

2 

0 

1 

o ! 

1 

i 

0 i 

1 ! 

O 

1 

0 

1 

0 ! 

1 

9 

Eggs found in each 

puncture 

8 



4 

2 


7 


7 


10 


9 


5 

0 

8 


















Total eggs to stalk.. 

8 

o ; 

0 

1 6 

0 

7 

0 

7 

o 

10 

0 

9 

0 

5 

0 j 

8 

60 


TABLE 2 
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Total eggs to stalk. 
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2 May 1909 — 26 stalks in one clump 


No. of stalk : 1 2 3 4 5 6 7 8 9 10 11 12113 14 15 16 1718 19 20 21 


Feeding-punctures. . 4 2 5 3 0 2 1 5 4 1 6 0 3 3 2 4 2 2 3 4 2 

; 2 8 0 4 5 4 0. 3 1 3 7i 4 3 6' 3 2 5 1 1 0 8 


Egg-punches . . 


Eggs found in each ■ 314..] 8 12 1 


puncture - 13. 9 . 

3 =. 

j.j f. 

!.J 2 . 

*. j.j 3'. 

j.j 4. 

I 

! J 1 . 


9 12 8 11 4 7, 8 1, 9 S' 4 5 
4: 6 7 : 8 4 3 8 3;. 


.! 8j 5 

.! 4 : . . 


m 


Total eggs to stalk. 16 43 0 15 24 16 0 27 12 15 46;20 21 33 13 17 32 4 5 0 40j 


23 24 25 26 


6 5 4 4 s 
2 3 0 5 




7:17 0 41484 


TABLE 6 


25 May 1909 — 14 stalks in one clump 


No. of stalk 1 

2 

3 

4 5 6,7 

8 

9 

10 | 11 

12 

13 

14 

Tot als 

Feeding-punctures . . 

3 

1 

5 

2 : 1 0 1 

0 

3 

0 3 

1 

2 

1 

23 

Egg-punctures 

6 

1 

3 

2 ; 0 0 4 

5 

« 

0 ! 9 

4 

3 

1 

38 

Eggs found in each 

5 

9 

3 

5 6 

5 


...J 7 

7 

5 

26 







3 


. . . . 6 

11 

6 







........ 10 



... i n 

2 

4 








5 



3 





2 




1 


..J 4 










...J l 








1 ; ; i 

i 


| | 


! 8 . ‘ 


i 









Total eggs to stalk. . . 

40 

9 

10 

16 0 0 22 

18 

0 

0 50 

23 

15 

20 

229 
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TABLE 7 


21 May 1910 — 9 stalks in one clump 


No. of stalk 

1 2 

4 1 

3 4 

5 G 

5 1 

4 

6 

1 

7 

8 

9 

Totals 

Feeding-punctures 

0 

3 

2 

26 

Egg-punctures 

2 3 

2 7 

4 

4 

6 

8 

8 

44 

Eggs found in each puncture 

ii ; 8 

1 8 

5 

1 

9 

14 ' 

16 



9 1G 

1 0 

2 

3 

11 

15 

4 



4 . . 

. . 14 

11 

9 

8 

3 • 

3 





10 

6 


■ 






10 : 










2 : 


















. 










Total eggs to stalk 

20 28 

2 65 

28 

19 

40 

50 

58 

316 


TABLE 8 

18 June 1910 — 21 stalks in one clump 


No. of stalk 

ih 

3 

■f 5 

6 

7j 8; 9| 10 1112 

isj 14 ’ ij>l ifij 17 ! mjio 

20 

21 Totals 

F eeding-punctures 

2 

0 

2 

2 3 

0 

1 ! 1 jj J 2| 1 

2 

,0 

1 ' 2 2 

1 

1 

3 28 

Egg-punctures 

l 

ij 2 

U 

3 1 

0 

2; O' l! 2| 0 

2 

2 

2; 1 

0 

1 

2! I 

0 

1 

1, 24 

Eggs found in each puncture. . . 

11 

2 


2 4 


j.'JJ.. 

2 

4 

j 

9 ! 3 


si 6 


4 

o' 







3. : 3 





4 ' 








2 .. 


jj.Ji 





i" 










i i 








Total eggs to stalk • 



11 

6 

0 

8 4 

U 

7. 0! 4 t). 0 

1 1 ! : 

6 

7 

13 3 

0 

12 : 0 

u 

4 

5 ; io5 


TABLE 9 

0 July 1909 — 18 stalks in one clump 


Mo. of stalk 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12; 13 11 


10 

17 

18 

Totals 

!• coding-punctures . 

2 

0 

0 

o : 0 

0 

o| 1 

2 

2 

1 

1! 2! 0 

! 

0 

0 

0 

1 

12 

Egg-punctures 

1 

1 

1 

0 

2 

1 

1 

1 

1 

0 

1 

o| 1 0 

« 

0 

0 

1 

16 

Eggs found in each 

7 

14 

16 


9 

4 

8 



0 

12 

l i 

01 S'... 





puncture 









... 



j i 

...... 

! 
















j ; 



... 


Total eggs to stalk. . 

7 

14 

16 

0 

20 

4 

8 

7 

5 

0 

12 

0] 8 \ 0 

o' 

0 

0 

2 

93 

- 












; i 

! 
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TABLE 10 


7 July 1910 — 20 b talks in one clump 


No. of stalk 

1 

2 

3 

4 

5 

9 

7 

8 

9 

10 

11 

» 

13 

14 

15 

16 

17 

18 

19 

20 

Totals 

Feeding-punctures. . . . 

1 

0 

0 

0 

0 

0 

0 

1 

0 

0 

1 

0 

0 

0 

1 

0 

1 

0 

0 

0 

5 

Egg-puncturea 

1 

0 

0 

1 

0 

0 

0 

1 

0 

0 

1 

0 

1 

0 

0 

1 

0 

0 

0 

0 

6 

Eggs in each puncture 

9 

0 

0 

3 

0 

0 

0 

8 

0 

0 

7 

0 

4 

0 

0 

a 

0 

0 

0 

0 

33 


The season of 1910 was 'three to four weeks in advance of 1909 as 
has been graphically shown in a recent bulletin by the author. 1 Hence 
tables for 9 Apr. 1909, and 14 Mch. 1910, represent practically 
equivalent times in the two years so far as the alfalfa-growth and 
life-history of the weevil are concerned. 

In the same manner 2 May 1909 and 3 April 1910, 25 May 1909 
and 18 April 1910, and 6 July 1909 with 18 June 1910. It will be 
noticed with these last two dates mentioned that the comparison with 
7 July 1910 shows that the seasons. were by that time more nearly 
equal. After early July both egg and feeding-punctures are very rare. 
The adults that are still laying eggs evidently deposit them singly as 
they did at the beginning of the season. 

Early in the spring there are many more feeding-punctures than 
cgg-punctures and it is not until the adults have been laying eggs for 
several weeks that they bring the number of egg-punctures up to an 
equality. As the season advances the adults feed more and more 
on the leaves and epidermis of the stalk and make less feeding-punc- 
tures, so that the final relation is nearly equal. 

The maximum number of feeding-punctures to any stalk does not go 
far above the average, although as many as six were counted several 
times. Eighteen egg-puActures in one stalk, even in a large stout 
stalk as this one happened to be, fairly riddled the stalk and it had 
broken down. Twenty-six eggs hardly crowded the stalk they were 
in; it was large and somewhat hollow and the female could have 
deposited more so far as space was concerned but she instead plugged 
up the hole with excreta. 

After a few weeks of strenuous and rapid egg-laying eggs are again 
laid sparingly for an indefinite period, certainly until late in October 
and perhaps until complete hibernation begins. Over-wintering 
females were examined in early November and found to still contain 
a number of well-developed eggs. 


9910: Titus: Utah Agr. Exp. Sta, Bui. 110. Charts I and II. 
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TABLE 11 


Final totals and averages 


1909 

No. of stalks in 
clump 

Feeding-punctures 

3 

G 

3 

Q. 

9 

W 

Q. 

a 

J3 

a 

& 

9 

W 

Relation of 

Feed i ng-pu nctu roa 
to egg-punctures 

Average feeding- j 

punctures to stalk ] 

5 

h 

S3 

<1 

si 

O c. 

sis 

II 

Average eggs 
to stalk 

9 Apr. — 

18 

50 

12 

78 

4.1 to 1 

2.77 

.66 

6.50 

4.30 

2 May. . . . 

26 

80 

84 

484 

1 to 1.05 

3.07 

3.23 

5.76 

18.61 

25 May. . . . 

14 

23 

38 

229 

1 to 1.64 

1.64 

2.71 

6.03 

16.70 

6 July. . . . 

18 

12 

16 

93 

1 to 1.33 

.66 

.88 

5.81 

5.16 

Totals 

76 

165 

150 

884 

1 to 1.1 

2.17 

L93 

5.89 

11.08 

1910 

» 









14 Mch — 

16 

44 

9 

60 

4.9 to 1 

2.75 

.56 

0.60 

3.75 

3 Apr 

16 

47 

30 

126 

1.59 to 1 

2.93 

1.87 

4,20 

7.87 

18 Apr 

32 

'40 

132 

946 

1 to 3.3 

1.25 

4.12 

7,16 

29.50 

21 May — 

9 

26 

44 

316 

1 to 1.65 

2.88 

4.88 

7,18 

35.10 

18 .lune. . . . 

21 

28 

24 

102 

1.17 to 1 

1.33 

1.14 

4,25 

4.85 

7 July.... 

20 

5 

6 

33 

1.2 to 1 

.30 

.25 

5.50 

1.65 

Totals 

114 

190 

245 

1582 

1.28 to 1 

1.66 

2.15 

0.46 

13.90 

Totals 










1909-10 . . . 

190 

J 35? 

395 

2466 

1.11 to 1 



1.81 

2.07 

0,24 

| 12.98 


Notes on Stages 

Egg: The egg is oval, rounded at the ends and when first, deposited 
is lemon-yellow in color, 0.55 mm. to 0.65 mm. long and 0.32 mm. to 
0.38 mm. wide. Two to four days after being laid, a dark spot appears 
at one end and as incubation progresses, this spot enlarges, the egg 
becoming somewhat paler on the other portions. Under the micro- 
scope the surface of the egg appears very slightly roughened and 
sculptured with hexagonal depressions. At one end this hexagonal 
sculpturing is somewhat drawn out until it appears like striae. The 
incubation period varies from seven to sixteen days, haying an aver- 
age of about ten days. 

Hatching Record 

Table 12 shows period of incubation for 1139 eggs taken at different 
periods during 1909 and 1910. 
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TABLE 12 


Date 

Number 

Days of incubation 

... 

Failed 
to hatch 

laid 

of eggs 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

6 March. 

5 

3 

2 









0 

8 March. 

30 


5 


9 

2 






14 

21 March. 

112 


9 

6 

74 

8 

1 

1 

1 



12 

22 March. 

86 

1 

8 

32 

34 


1 





10 

30 March. 

27 




2 

19 

4 





2 

9 April . . 

38 


1 


30 

5 


■■ 




2 

15 April.. 

7 







1 

4 



2 

16 April. . 

60 


2 


28 


9 

.. 




10 

18 April . . 

140 

4 

7 

14 

76 

27 

8 

1 




3 

19 April . . 

19 


5 

5 

4 

3 






2 

23 April . . 

246 

*• 


8 

86 

92 

8 

4 

8 

4 

4 

32 

25 April .. 

138 



45 

82 

22 

10 



.. 


9 

10 May . , 

56 


. . 


20 

20 



■■ 

•• 


16 

20 May . . 

27 



14 

9 

•• 




•• 


4 

25 May . . 

33 


7 

5 








11 

31 May . . 

46 


9 

9 

22 

2 






4 

10 June . . 

50 



28 

20 



2 


.. 


0 

15 June . . 

16 



9 

4 




1 


.. 

2 

24 June . . 

13 



.. 




4 

1 



8 

; 1139 

8 

55 

156 

500 

200 

41 

13 

15 

4 

4 

143 


Average hatching period = 10.22 + days. 


.Larva: The larva does not cut an opening in making its exit from 
the shell, but by muscular contractions, rolling and twisting inside the 
shell, they obtain sufficient pressure to burst through the exceedingly 
thin membrane, which becomes brittle about hatching time. 

The larva upon first hatching is 1.4 mm. to 1.5 mm. long and 0.35 
mm. wide, and has the head shield dark, with only a faint trace of the 
inverted “Y” on the face. The remainder of the body is pale dirty 
yellow with the black spots on the segments showing distinctly. The 
hairs on the anal segments arc much longer than those on the other 
portions of the body and are enlarged at the tips. The white median 
stripe on the dorsal surface is faintly indicated. 

The larva when five to six days old sheds its skin and passes into 
the second stage, the head at this time becoming distinctly darker and 
the inverted “Y” on the face a dirty white. The white dorsal stripe 
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v very distinct, the remainder of the larva being green in color, some- 
what lighter than that of the alfalfa on which it is feeding. The 
length of the larva in this stage is 3.2 mm. to 4.8 mm. by 0.7 mm. to 
1.1 mm. wide. 

With the third moult the larva becomes still darker green, the dorsal 
line almost pure white, an indistinct white stripe on each side of the 
body, and the white inverted “Y” on the face distinct. In this third 
stage, the length varies from 5.5 mm. to 9.2 mm. by 1.25 to 2.25 mm. 
wide (near the center of the body). 

Cocoon: When full grown, the larv® either crawl or drop to the 
ground, usually the former, spinning their cocoons in the dead leaves 
or other rubbish there present. When there is short dead alfalfa 
present, such as that injured by frost, the cocoons may be found 
in the dead leaves as high as six inches from the ground. 

The cocoon is globular, 5 mm. to 8 mm. in diameter, and is com- 
posed of a rather coarse network of pure white threads. The larva, 
in spinning this cocoon, at first curls into the same posture in which 
it usually feeds, and begins to work a mass of threads on one side and 
partly beneath it; later working its way into this small network and 
then gradually carrying the network over from one side to the other, 
and working in the cross threads connecting these portions. While 
the larva is spinning the cocoon it often curls its anal end to the 
mouth apparently to secure some secretion. Cocoons are usually 
globular, especially those made in a curled leaf, but are often made to 
fit the curl of the leaf. The larva; take from ten to twenty hours tp 
spin a cocoon, and usually do not moult into the pupa stage for from 
thirty-six to seventy-two hours after the cocoon is formed. 

Pupa: The newly formed pupa is pale green, the eyes somewhat 
darkened, the posterior end of the femora, and the anterior end of the 
tibiae rather dark. The abdomen has a pale dorsal line, and bears a 
number of hairs at the extremity. There are a series of set* with 
enlarged ends ' on each dorsal segment, but apparently few set* 
on the ventral side. The length of the pupal stage averages about 
eight days. 

Moulting: The larv® in all stages seem to have the same general 
process of moulting. This casting off of the skin is rather a slow 
process. The first evidence is the slight shortening of the larva, soon 
followed by the splitting of the head plate, beginning at the center 
of the inverted “Y.” This split increases in three directions along 
the inverted “Y,” the parts rolling back and allowing the head to be 
protruded, the split then spreads a. short distance down the back, 
rarely more than two segments, the larva working its way out through 
this opening. The cast skin soon dries and shrivels up, so that it is 
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almost impossible to find it. In its last stage, the larva when chang- 
ing into the pupa, casts the skin in like manner. 

Adults: The adults are oval in shape and when freshly emerged 
are pale brown with a distinct darker line extending centrally down 
the back. They harden in from one to three days depending some- 
what upon the amount of sunshine present when they are develop- 
ing; then cut their way out of the cocoon, usually at one end, crawl 
up an alfalfa stalk and begin feeding. 

Late in the summer some of the hairs and scales get rubbed off 
causing the weevil to appear much darker in color. Before the fol- 
lowing spring is passed many have lost nearly all the hair and brown 
scales and appear black with small irregular gray spots on the elytra. 

A detailed description of the adult has already been published. 1 

An examination of the type of Phylonomus castor Lee. shows that 
that species is not identical with nor even scarcely similar to P. tint- 
rinus Fab. 


CODLING MOTH CONTROL IN CALIFORNIA 
By C. W. Woodworth 

The recent Apple Show held at Watsonville, California, has not 
only the distinction of being the greatest exhibit in the history of 
apple growing, but marks a significant accomplishment in economic 
Entomology. Watsonville is by far the greatest shipping point for 
apples in the world, sending out now about sixty cars per day, and 
the season’s crop will be over 4', 000 car loads. Only during the last 
eight years has there been any appreciable amount of spraying for 
codling moth. Through the efforts of the Experiment Station of 
the University of California the local difficulties have been overcome, 
and spraying may be said to have been placed on a practical basis 
only four years ago. Each year has seen an extension of spraying, 
until during the present season over sixty tons of arsenate of lead 
have been used in the Pajaro Valley on about 95% of the acreage 
in apples, all of it within ten miles of the city of Watsonville. 

Spraying is almost entirely done with high pressure outfits, and 
there are certainly more power-spray outfits in this region than in 
any other fruit section. The complaint is not infrequently made in 
the East that growers will not carry out the suggestions of entomol- 
ogists. This valley furnishes a conspicuous example of “applied" 
entomology. Most Western entomologists feel that their work is 

*1909: Titus: Journ. Ec. Ent. v. 2, p. 151. 
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i lone only when their methods become the regular practice of the 
growers., 

The difficulties met with in the Pajaro Valley in spraying for 
codling moth have never been discussed except locally, and may be 
of interest to Eastern entomologists. 

Before the investigation was taken up at Watsonville many com- 
plaints came to the Department of the burning produced by Paris 
green and gave occasion for the study of the greens on the market 
in the state, reported in Bulletin 126, in which it was shown that much 
of that material contained water soluble arsenic. The outcome of 
this study was a law defining the amount of free arsenic permissible 
in Paris green which was also adopted in other states and which has 
resulted in improving the foliage safety of Paris green all over the 
United States. 

It was soon found that the climate about Watsonville and not tha 
free arsenic in Paris green was the determining factor in the problem 
in that region. 

The Pajaro Valley opens out on Monterey Bay and lies opposite 
the Pecheco Pass. The cold winds from the ocean blow across this 
valley to replace the heated air of the great San Joaquin Valley, just 
as the winds sweep through the Golden Gate at San Francisco towards 
the Sacramento Valley. In consequence there are almost daily fogs 
from the ocean every evening during all the summer. The continual 
drenching of the trees by these fogs hydrolizes almost all arsenicals, 
setting free the acid, and after two years of experiment involving 
losses of thousands of dollars in some orchards on account of arsenic 
injury to foliage, Paris green had to be discarded entirely. 

During the third year of the investigation it was also clearly seen 
that none of the commercial brands of arsenate of lead could be safely 
used in the Valley and that and the following years hundreds of arseni- 
cals were made up and tested and the solution of the problem finally 
came from the discovery that certain samples of lead arsenate, both 
as obtained on the market and made up in the laboratory did 
not injure foliage, and that these samples were distinguishable 
by the fact that they contained no arsenic acid soluble in ammonia, 
that is, they consisted of a saturated lead salt. Nearly always by 
the ordinary methods of manufacture an arsenate of lead consists 
of an acid salt or a mixture of an acid and a basic arsenate of lead. 

Two of my assistants undertook to work out, as a private venture, 
a method of manufacture by which a uniform product of this charac- 
ter could be obtained. They were entirely successful and organized 
the California Spray Chemical Company, largely financed by local 
orchardists, the product of which has contributed in no small 
degree to the final success of the effort to control this insect. 
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Besides the smaller experiments many tons each of such g 0( „ i 
commercial brands of arsenate of lead as Swift’s, Lavenburg's aiu 1 
Sherwin-Williams' have been tried in the Valley and in each ca-r 
with disastrous results. 

Not only does the control of the codling moth require a special 
kind of lead arsenate, but the spraying program presents striking 
peculiarities. 

At this time w r hen such good results are reported as coming from 
a return to the old idea of a single thorough blossom-cup spraying 
and some entomologists are contending that all later sprayings should 
be eliminated, it may come as a surprise to some that the Watson- 
ville spraying program, -which, in the hands of our best orchardists 
gives as good results .as are obtained anywhere, absolutely ignores 
the blossom-cup work. 

, A small portion of 4he valley is naturally immune. The portion 
between Watsonville and the sea is affected so early by the cold ocean 
winds that the moth rarely flies. At Watsonville often for a month 
at a time no insects of any kind are seen about electric lights. These 
cold winds make the Pajaro Valley produce winter apples along the 
seashore side by side with oranges, grape-fruit and lemons. While 
in most of the valley the codling moth flies often enough to lay its 
full quota of eggs, still its life history and the growth of the tree are 
profoundly modified. Thus the blossoming period extends over 
such a long period that the first fruit set usually are advanced so far 
as to render the poisoning of the cup impossible before half of the buds 
are open. At least three sprayings would be necessary if one wanted 
to fill all the blossom cups. Likewise the moth is very irregular in 
appearing in the spring, the emergence of overwintering individu- 
als requiring three months from the first to the last, — more than enough 
time for a full generation of the more precocious to develop. 

* The delayed appearance of the moths in the spring results in the 
great majority of individuals attacking the fruit after it is already 
well advanced, and a very small per cent of the entrances are in the 
blossom cup. No real blossom-cup spraying has ever been done in 
the Pajaro Valley except in our experiments and they showed no 
results sufficient to justify the recommendation of the method. 

The spraying program usually begins with an application about 
the time the last blossoms appear. This is usually long after the 
calyx lobes of all the fruit that will set have closed. This spray 
may be followed by one or two applications at intervals of a month 
or six weeks, the number varying with the season and the portion of 
the valley. 

These sprayings simply reduce the number of worms that may 
attack the crop later. The first generation of worms are not con- 
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vijdered as having any direct effect on the crop since the infested 
apples either drop or are removed at thinning. 

Many of our orchardists make no further sprayings, but almost 
always to their loss. The best orchardists begin a campaign of one 
to three sprayings, beginning about the middle of August, There 
will undoubtedly be an improvement in this matter during the next 
year or two. Probably the amount of poison used in this section will 
ultimately be over a hundred tons. 

Over 1,600 barrels of commercial lime-sulfur solution were used 
during the past winter for San Jose scale, and this material is now 
being produced in the local factory with a density of 36 degrees Beaumtf, 
which is considerably stronger than anything in the market in the East. 

There is very little scab and scarcely any use of Bordeaux mixture; 
there is beginning to be a little iron sulphid used with the lead for 
mildew and occasionally zinc arsenate replaces the lead for the first 
spraying where the tussock moth must be dealt with. 

The minimum sprayings that give good results in any part of the 
Valley are three, two for the first brood and one in August, and the 
maximum is six, three for the spring and three in the summer, and 
except for the early spring applications must be a strictly neutral 
arsenate of lead, one containing no ammonia soluble arsenic. 


The Common Name of the Black Scale ( Saissetia olea Bern).— In Vol. II, No. 
6, of this Journal Mr. J. G. Sanders gives the common name of Saissetia olcat Bern, 
as the “Olive Scale.” He says, “the popular name 'Black Scale’ has been applied 
to this species, but rather incorrectly, since it is usually very dark brown; the above 
name should be applied properly to Saissetia nigra, which in the adult female stage 
usually becomes t/uly black.” 

This brings up the question of the real usefulness of common names for insects. 
It is true that from its specific name and also its avidity to attack the olive 

it should be called the “Olive Scale.” But since the name “Black” has become 
so well established, and, moreover, has been the name officially adopted by the 
Association of Economic Entomologists, it hardly seems wise to change it at this 
late date. Common names are useful chiefly to growers and others who arc not 
entomologists. Entomologists in most cases are as familiar with the scientific 
name as the common name, and there is much less chance for confusion regardless 
of how appropriate a common name may be. 

Saissetia olece as an economic insect in the United States is most important in 
California, and particularly in the southern California citrus belt. Here every 
grower of citrus trees knows it as the Black Scale and it would lead to needless 
confusion to attempt to call it anything else. On the other hand, Saissetia nigra 
Nietn. is not an economic pest anywhere in the United States, and it is of little con- 
sequence whether it has any common name at all. From the specific name “nigra” 
it could of course be appropriately called the Black Scale. But since common names 
are largely applied to insects of economic importance it would be likely to lead only 
to confusion to include the entire list of insects. While the Black Scale may not 
always be black, it is blacker than any others of economic importance associated 
with it, and to change so well established a name on a mere shade of color hardly 
seems justifiable. H. J. Quayle. 
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RECENT EXPERIMENTS WITH THE CODLING MOTH 

By E. P. Felt, Albany, N. Y. 

Last year we summarized the work against this pest and were able 
to present records showing 98.55 to 98.81% of worm-free fruit as a 
result of one spraying, whiie check trees yielded 72.73% of sound 
apples. The same care was exercised in selecting the trees in 19l() 
as the preceding year (see Journal Economic 1 Entomology, 2:172-73) 
and in the case of series 1 the experimental trees were in the same 
orchard, though it was necessary to spray Northern Spy trees. instead 
of Baldwins. Series 2 was limited to Baldwins, while small Wealthy 
and Mackintosh trees were used in series 3. Practically without 
exception arsenate of lead (15% arsenic oxide) was used at the rate 
of about 6 lbs. to 150 gallons of spray. One gallon of a concentrated 
lime-sulfur wash (about 30° Beaumd) was used as a fungicide in series 
1, while in series 2 the normal Bordeaux mixture was employed for 
this purpose. Plot 1 in both series 1 and 2 was sprayed once just 
after the blossoms fell, while plot 2 in each of these series received 
an additional application about three weeks later, namely in early 
June. Plot 3 in series 2 was sprayed only once and that in early 
June at the time of the second spraying in plot 2. The treatment 
of the trees in series 3 was practically identical with the spraying 
described above for plot 1 in series 1 and 2. 

The season of 1910 was remarkable for the development of a large 
second brood and consequent prevalence of wormy apples. In some 
unsprayed orchards over 50% of the fruit was thus affected. May 


SUMMARY OF PLOTS 


• 

Total 

Clean Fruit j 



Wormy Fruit 



Ser- Plot 

ies 

Total Per 
cent 

Total 

Per 

cent 

End 

Wormy 

End 

and 

Side 

Wormy 

Side 

Wormy 

Exit 

Hole 

1 

Exit 

Hole 

2 

1 1 

1,839 

1,664 90.48 

175 

9.52 

16 

21 

138 

83. 

3 

2 

2,846 

2,756 96.84 

90 

3.16 

6 

1 

83 

33 


2 1 

8,135 

6,677 82.08 

1,458 

17.92 

160 

27 

1,271 

485 


2 

7,316 

6,105 83.45 

1,211 

16.55 

127 

10 

1,074 

581 

5 

3 

7,594 

4,355 57.35 

3,239 

42.65 

1,485 

326 

1,428 


33 

3 Wealthy 

52S 

371 70.14 

158 

29.86 

12 

0 

140 

23 

•• 

Mackintosh 


219 49 m\ 

225 

50.67 

25 

4 

196 

44 


1 Checks 

711 

202 28.41 

509 

71.59 

186 

240 

82 

298 

40 

2 Checks 

2, (XX 

593 29.65 

1,407 

70.35 

700 

324 

383 

372 


3 Wealthy Checks. . . 

88 

36 43.19 

50 

56.81 

20 

13 

19 



3 Mackintosh Checks 

390 

130 33.34 

260 

66.66 

84 

38 

138 

53 
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30 there was a hail storm (which did not affect series 1 and 2) and an 
examination showed that from 50 to 60% of the wormy fruit had 
been entered at points injured by the hail. 

The above tabulation gives a summary which at first sight, at least, 
compares very unfavorably with the figures obtained in 1909. It 
will be seen at once that the percentage of clean fruit on sprayed 
trees varies from 96.84 down to 57.35 or even to 49.33, while the per- 
centages of sound fruit on the check trees in the various plots range 
from 43.19 to 28.41. These last figures show at once that the codling 
moth was much more abundant in the Hudson valley the past season 
than in 1909. 

Plots 1 and 2 in series 1 and 2 are respectively nearly comparable, 
since it will be seen by reference to the table that the percentage of 
infested fruit on the check trees was nearly the same. Nevertheless, 
there is a marked decrease in the percentage of sound fruit obtained 
in series 2, plot 1 yielding over 8% less than plot 1 in series 1, while 
plot 2 produced some 13% less of sound fruit, this in spite of the fact 
that the trees in series 2 bore a much larger crop and should normally 
produce a relatively larger percentage of sound fruit (see Journal 
Economic Entomology, 3:175). This discrepancy may be explain- 
able in part by the fact that the orchard in series 1 was younger and 
somewhat cleaner than that in series 2, though it would seem as if 
a portion of this difference must be attributed to less efficient spray- 
ing in series 2, especially as experience has shown that apparently 
minor inattention to the application may result in a material reduc- 
tion in the amount of sound fruit. Furthermore, the trees in the 
orchard of series 2 were somewhat closer together. There was a 
moderately steep hillside making thorough work somewhat difficult 
near the experimental trees. The majority of the other trees in the 
orchard were sprayed but .once with Paris green and Bordeaux mix- 
ture. This application would, in our judgment, hardly be as effec-» 
five in controlling the second brood of codling moth as the more ad- 
hesive arsenate of lead. 

A study of the individual trees yields some data of interest. In 
series 1, plot 1, the number of apples per tree varied from 114 to 627. 
The percentage of sound fruit ranged from 85.38 to 92.98, while the 
number of wormy apples produced per tree was 9 to 44 or an average 
of a little over 29 per tree. It is worthy of note that 8.6% of the total 
fruit in this plot was side wormy, 7.5$ being sjfle wormy only. In 
plot 2 the number of apples per tree varied from 229 to 980, the per- 
centage of sound fruit ranging from 93.93 to 97.81 and the number 
of wormy apples from 5 to 28, an average of only 15 per tree. There 
was only a little over 3.3% of the apples in this plot that were either 
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side and end and side wormy, or, in other words, there was a reduc- 
tion in the number of side or end and side wormy of nearly 6.3' , 
from that in plot 1, resulting in the almost total elimination of cinl 
wormy fruit. 

Comparisons with similar plots in series 2 show that the yield per 
tree in plot 1 ranged from 884 to 1,928, the percentage of sound 
fruit varying from 77.96 to 85.52, while the number of wormy apples 
ran from 163 to 365, or an average of 243 wormy apples per tree. 
Fifteen and nine-tenths per cent of the total were side wormy or end 
and side wormy, the latter being practicalfy a negligible quantity. 
In plot 2 the yield per tree was from 134 to 2,258. The percentage 
of sound fruit ranged from 79.09 to 86.94, while the number of wormy 
apples varied from 28 to 302, or an average of nearly 202 per tree. 
Fourteen and eight-tenths per cent were side wormy or end and side 
wormy. It will be seen at once that these two series present a marked 
contrast to each other. 

The data obtained from plot 3 of series 2 are of interest largely 
because they give a definite basis for estimating the value of delayed 
spraying or one spraying given at the time the codling moth larvje 
are entering the apples, namely about three weeks after the dropping 
of the blossoms. The number of apples per tree in this plot varied 
from 315 to 1,708. The percentage of sound fruit ranged from 36.19 
to 78.39, while the number of wormy fruit per tree ran from 201 to 
811, an average of nearly 540 per tree, or practically twice as many 
as were found on either plots 1 or 2. Taking the check trees as a 
standard, this one application reduced the wormy apples by 27.70%, 
which should be compared with the reduction made by one early 
application, namely 52.43%. Using either the actual number of 
wormy apples or the percentage, it will be seen that this late spraying 
was only about one half as effective as one.earlicr. 

• The results in series 3 emphasize the difficulty of securing even a 
moderate percentage of sound fruit when there is a very small crop. 
Furthermore, we find a markedly higher percentage of wormy apples 
op the Mackintosh trees, though the Wealthy were interspersed. 

We alluded earlier to the very satisfactory percentages of souhd 
fruit obtained last year, yet the individual trees on two plots sprayed 
but once produced from 41 to 111 and 36 to 80 wormy fruit respec- 
tively, an average for each of 60 and 50, whereas plots 1 and 2 in 
series 1 of 1910, whjle produ^ig a markedly smaller percentage of 
sound fruit, bore from 9 to 44 and 5 to 28 wormy apples, an average 
for these plots respectively, of 29 and 15 per tree. Percentage com- 
parisons, while in the main accurate, by no means tell the whole story. 
For example, in plot 1, series 1, one tree produced 9 wormy fruit, 
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nearly 8% of the total yield of 114, while two other trees yielded 
44 wormy apples which comprised 9.93 and 7.02% of their total prod- 
uct. rfere we have an instance of one tree producing one fifth as 
many wormy apples yet bearing a higher percentage of wormy fruit, 
while two others in this plot, each with 44 wormy apples, gave a per- 
centage variation of 2.91. Again, in plot 2 of series 2 the maximum 
number of wormy apples, namely 295 amounted to but 13.06% of 
the total yield of the tree, while the smallest number of wormy apples, 
namely 28, constituted 20.91% of the product of another. In other 
words, the tree with 10 times as many wormy apples produced a 
markedly smaller percentage of wormy fruit. Likewise, the very 
low percentages of sound fruit obtained in series 3 is due not so much 
to the large number of wormy apples as to the small crop. The 
Wealthy trees, for example, had but 5 to 48 wormy apples, an aver- 
age of only a little over 26 per tree, while in the case of the Mackin- 
tosh the wormy fruit ranged from 8 to 69, an average of a little over 
37 per tree. Comparing these figures with the wormy fruit pro- 
duced by the two plots sprayed but once in 1909, we shall see that 
there were only half as many wormy apples, yet the percentages of 
sound fruit for these two plots are extremely low. We call attention 
to this matter simply to emphasize the fact that percentage compari- 
sons alone are not always fair. The actual number of wormy apples 
on the trees in series 1 and series 3 are less than those obtained in 
1909, and while we wish the percentages were better, we feel that the 
discrepancy between the results obtained in the two seasons is not 
so wide as would at fitst appear. 


NOTE ON THE OVIPOSITION OF THE TARNISHED 
PLANT-BUG 

By F. H. Chittenden and H. O. Marsh 

In 1884 Dr. S. A. Forbes wTote an exhaustive account of the tar- 
nished plant-bug, four stages of the nymphs being recognized, described 
in detail, and figured, but at that time nothing was published in re- 
gard to the egg or the method of its deposition. The following year 
this account was supplemented by * description of the egg, drawn 
from a specimen found on the petiole of a dead strawberry leaf and 
loosely placed among the hairs. Identification was made by com- 
parison with others obtained from the female by dissection. In 
Woodworth's article, which appeared in 1889, the egg is also described 
3 
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and figured in outline. Of this he wrote: "We have spent consider- 
able time in fruitless search this spring. We have repeatedly dis- 
sected them from the adult insect and represent one so obtained in 
figure 1.” Evidently only Forbes and Woodworth have hitherto 
written of the eggs, and neither described the method of oviposition. 
The extreme difficulty of keeping the insect alive in confinement 
makes it no easy task. These remarks aptly sum up the difficulties 
of investigating the life history of so small and active an insect. 

The egg was first found April 19, having been deposited by a female 
on kale, and slightly inserted on the upperside of the leaf. The same 
day several adults of both sexes were found among the leaves of 
mullein, which is obviously a favorite spring food plant, since their 
abundance on this weed has also been recorded by Forbes. From one 
to half a dozen bugs were found on every plant examined, resting 
among the leaves. None appeared to be feeding or mating while 
under observation. In confinement they fed on kale and mullein, 
but it was not until April 26 that eggs were again obtained, nine in all. 

May 23 the insects were observed in the field on mullein and vol- 
unteer turnip ( Brassica campeslris ) , and eggs were found in the seed- 
stalks, stems, and leaves of the latter, scattered about singly and in 
irregular rows or groups, sometimes three being placed close together. 

The eggs, as was surmised by Woodworth, are inserted by means 
of the ovipositbr and thrust straight into the stems toward the center. 
When deposited on leaves they are usually inserted in the midribs, 
but occasionally also on the edges of the leaves. Many have been 
observed deposited in this way in confinement. Evidently in nature 
they are deposited chiefly in the stems, less seldom in the midribs, 
and only occasionally in the leaves. When deposited in the stems 
the eggs are inserted until flush with the surface, while. those deposited 
in leaves are usually thrust only partially into the tissue of the leaf. 

‘ In case of oviposition on mullein, which is the favorite plant for 
the purpose in the District of Columbia, the eggs are inserted in the 
petiole or leaf-stem and in the midrib. They are frequently placed 
very closely together and in confinement as many as nine were 
counted on a single leaf an inch long and half as wide. 

A comparison of the stages figured and described by Forbes with 
material obtained at Washington leads to the conclusion that the 
second stage was missed; indeed, it is probably this stage that has 
been more often overlooked than any other by those who have written 
of the life stages of the Heteroptera. In Woodworth’s account the 
first and second stages are correctly figured, and his third stage is in 
reality the fourth. In Stedman’s article, what he terms a second 
stage is either the third or fourth, while his fourth stage represents 
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the fifth. Only four stages of growth between the egg and the mature 
form have hitherto been recognized. Dr. L. 0. Howard stated in 
1901,* ‘‘The natural egg place of this common insect is not known, 
but the rest of its life has been well worked out by Woodworth, al- 
though there is probably one more molt than he has observed, i. e., 
five instead of four. The senior writer has also said of this species, 
"There is little doubt that there are five stages, to agree with other 
species of plant-bugs which have been traced through their meta- 
morphoses, this deduction having been drawn from his experience 
in rearing Anasa and Leptoglossus and that of Quaintanee and 
Slingerland, who have observed five nymphal stages of Pamera vincla 
Say and Pacilocapsus limatus Pali., respectively. 


THE EFFECT OF MOISTURE AND DRYNESS ON THE 
EMERGENCE FROM THE EGG OF THE WALKING- 
STICK, DIAPHEROMERA FEMORATA SAY 

Henry H. P. Severin, Ph. D., Professor of Zoology and Entomology , College of 
Hawaii and Harry C. Severin, M. A., Professor of Entomology, South 
Dakota State College of Agriculture and Mechanic Arts 

Heymons 1 , Godelmann 2 and Stokard 3 have all noticed that in 
various species of Phasmid® some specimens, after issuing from the 
egg, may have one or more legs caught within the egg-shell and drag 
it after them for hours. Besides confirming these observations we 
frequently noticed that one or both antenn® or even the abdomen 
together with one or more legs may fail to be withdrawn from the 
egg-capsule. Some specimens, after having withdrawn the pro- 
thorax, part of the head and mesothorax, were unable to extricate 
themselves further. 

A number of experiments were performed in order to determine why 
the walking-sticks fail to emerge completely from the egg-shell. One 
thousand eggs were kept on wet sand in a breeding cage; another 
thousand were put in a tin box and kept perfectly dry from the time 
they were deposited in the autumn. The following table shows the 
results of hatchings of two hundred eggs kept in dry and moist 
surroundings. 

The table shows that 13% of the 200 specimens hatched under wet 
conditions, and 94% of the 200 specimens hatched under dry con- 

’The Insect Book, New York, 1901, p. 301. 
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TABLE 1 



Wet conditions 

Dry conditions 

Number of eggs hatched 

200 

200 

Specimens which emerged completely 



from the egg-shell 

174 

12 

Specimens unable to emerge completely 



from the egg-shell 

26 

188 


ditions failed, after springing off the operculum, to extract themselves 
completely from the egg-shell. It is evident from this that dryness 
has a marked effect upon the complete emergence of the walking-stick 
from the egg. 

In the next experiment, some of those specimens, which failed tn 
free themselves fully from the egg, were put into a glass jar contain- 
ing about an inch of wet sand covered with moistened filter paper. 
Those jvalking-sticks, which had one or more legs caught within the 
egg-shell, usually succeeded in withdrawing all the appendages, while 
those that had all the legs, antenna; and abdomen caught, ordinarily 
failed to free themselves. 

In another experiment, some of the walking-sticks, which failed to 
extricate themselves completely from the egg, were put into a glass 
jar under dry conditions. These specimens, without exception, failed 
to withdraw the parts caught within the egg-capsule and all died 
with the same parts still held securely within the egg. 

Godelmann 1 observed in Bacillus rossi — — ? that “die jungen Larven 
die Eihiilsen auf die Dornen der Brombeerranken zu stulpen ver- 
suchten und dann mit den Vorderfiiszen klimmzuartige Bewegungen 
ausfiihrten, uni sich zu befreien, wobei nicht selten ein Bern oder 
mehrere verloren gingen, die dann spater nach der Hautung regener- 
irt wurden.” In only a few cases, have we observed a walking-stick 
throw off a leg which was caught within the shell-egg. When a 
specimen, which had one or more legs caught, was put in a glass jar 
containing a twig from a hazel-nut shrub, the leaves furnished enough 
moisture by transpiration to allow nearly all of the young w'alking- 
sticks to withdraw the appendages. 

The eggs, which still remained unhatched, were now interchanged, 
the remaining 800 eggs, w'hich had been on the wet sand being trans- 
ferred to the dry conditions and vice versa. The following table shows 
the results of the hatching of the next 100 eggs in each case: 
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TABLE 2 


Transferred 
from wet to dry 
conditions 


Number of eggs hatched 100 

Specimens which had emerged completely 

from the egg-shell 8 

Specimens unable to emerge completely 
from the egg-shell 92 


Transferred 
from dry to wet 
conditions 

100 

SO 

20 


The table shows that 92% of the 109 specimens which hatched 
from the eggs that were kept formerly under wet conditions and then 
transferred to dry, and 20% of the 100 specimens which hatched from 
the eggs that were formerly kept under dry conditions, and then 
transferred to wet, failed, after pushing off the operculum, to extri- 
cate themselves completely from the egg-capsule. It is evident 
from these experiments that dryness at the time of hatching has a 
marked effect upon the emergence of the walking-stick from the egg. 
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Coccidae of Boulder County, Colorado. — Mr. D. B. Thurston has recently 
brought me two species new to the list, collected in Boulder this fall. These are 
Aulaaupis rom (Bouch5),on cultivated Rubus, and Pulmnaria innumerabitis (Rathv.) 
on maple. The Pulmnaria has been known here for some years, but by some over- 
sight I failed to obtain specimens before. From the Pulmnaria bigelwia on Chrye- 
olhamnus, already recorded, I bred a parasite, which has now been identified by 
Doctor Howard as Coccophagus immaculalus Howard. In his Revision of the Aphe- 
liniri ip Howard reports C. immaculalus only from Eriococcus azalea, in the District 
of Columbia. It is rather surprising to find it now in the arid west, infesting a 
coccid of a quite different group, T. D. A, Cockerell. 
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A LIST OF THE APHIDIDA5 OF ILLINOIS, WITH NOTES 
ON SOME OF THE SPECIES 

By John J, Davis, Office of the SkUe.Entonwlogist, Urbana, Illinois. 

(Continued from p. 419) 

In the first part of this paper (Jour. Econ. Ent., Vol. Ill, Oct,, 1910, 
p. 410) Pemphigus corrugatans Sirrine was questionably listed from 
Illinois. I have since had an opportunity, through the courtesy of 
Mr. J. T. Monell, to examine cotypes of P. corrugatans in Monell’s 
collection and find that my Le Roy specimens are not that species. 
Plate 31, figures 1 and 2 are camera lucida drawings of the wing ami 
antenna from the cotypes mentioned above. The label on the slide 
examined is as follows, — “454“ cotypes Pemphigus corrugatans. 
Winged adults, pupa, and larvse of II? From curled colored leaves 
of Crataegus coccinea var. I. A. C. 6-26-93. In balsam. F. A. S.” 
Plate 31, figures 3 and 4 were drawn from winged viviparous females 
of a Pemphigus corrugating the leaves of Crataegus sp. at LeRuy, 
111., July 7, 1907. This latter may be Fitch’s P. pyri. 

d Aphis apocyni Koch: Thomas 8th Rept. St. Ent. 111. (1880), 
p. 94. The Apocynum aphis characterized by Thomas is probably 
not Koch’s apocyni and it is still to be proven that the European 
species occurs in America. First reported by Thomas. 

*A. asclepiadis Fitch: Oestlund, Bull. Geol., and Nat. Hist. Surv. 
Minn. No. 4 (1887), p. 60. A very common species on Asclepias. 

A. atriplicis Linn.: Hayhurst, Annals Ent. Soc. Amer., Vol. II 
(1909), p. 88, figs. Common on Chenopodium album throughout the 
state, especially common in southern Illinois. Firpt reported by 
Monell. 

• A. arena Fab.: Pergande, Bull. Div. Ent., U. S. D. A., No. 44 
(1904), p. 5, figs. A common wheat aphis but rarely destructively 
abundant. First reported by Forbes. 

A. bakeri Cowen: Gillette, Jour. Econ. Ent., Vol. I (1908), p. 364, 
figs.; Davis, Annals Ent. Soc. Amer., Vol. I (1908), p. 259, figs. A 
common species throughout the state on red clover. First reported 
by the writer. 

A. brassicce Linn.: Weed, Insect Life, Vol. Ill (1890), p. 289, 1 fig.; 
Sanborn, Kans. Uni. Sci. Bull., Vol. Ill (1904), p. 54, 1 fig. Our 
most generally destructive aphis of the vegetable gardens, and a 
most difficultly controlled one in the commercial gardens, the ex- 
penses of fighting the aphis soon using up the small profit which is to 
be made. First reported by Thomas(?). 

*A. brevis Sand.: 13th Ann. Rept. Del. Agr. Expt. Sta. 1901 (1902), 
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p. 157, 2 figs. Common in Central Illinois on the red haw ( Cratagus 
coccinea.) 

'A. carduella Walsh: Oestlund, Bull. Geol. and Nat. Hist. Surv. 
Minn., No. 4 (1887), p. 59. First reported by Walsh. I am unac- 
quainted with this species. 

*A. cardui Linn. : Oestlund, Bull., Geol. and Nat. Hist. Surv. Minn., 
No. 4 (1887), p. 65. A very common species on the purple thistle, 
invariably attended by ants ( Formica sp.). 

•A. cepkalanthi Thos.: Davis, Annals Ent. Soc. Amer., Vol. II 
(1909), p. 40, figs. Not uncommonly injuriously abundant on the 
button-bush shrub (Cephalanthus ocddentalis ) , which is often used in . 
ornamental plantings. It usually becomes most abundant in the 
fall of the year. First reported by Thomas. 

*A. cerasifolice Fitch: Oestlund, Bull. Geol. and Nat. Hist. Surv. 
Minn., No. 4 (1887), p. 51. A serious pest of Prunus pennsylvanicus, 
a shrub commonly planted in parks, and living on the undersides of the 
leaves, curling them badly, and thus seriously disfiguring the natural 
beauty. I have found them so abundant as to disfigure every leaf 
on a clump of these shrubs and to cause the leaves to turn brown and 
often fall off in midsummer. 

*A. coreopsidis Thos.: 8th Rept. St. Ent. 111. (1880), p. 59, figs.; 
Oestlund, 14th Rept, Geol. and Nat. Hist, Surv. Minn. (1886), p. 
■38, (A. frondosce). Last fall (1909) this species became very abun- 
dant at Oak Park, 111., infesting the stem, leaves, flowers, and flower 
stalks, principally the two latter, of Bidens vulgata , and this fall 
(October 3, 1910)' I found it rather common on Bidens bipinnala at 
Anna, Illinois. Infested plants in confinement were continually 
watched until the plants and aphids were killed by the cold, with no 
sign of an oviparous generation. Noticing the marked resemblance 
between the descriptions of Siphonnphora coreopsidis Thos. and 
A. frondosce Oestl., I wrote Professor Oestlund who kindly sent (he 
a mounted specimen of his species. I have thus been able to posi- 
tively identify my Oak Park specimens as the species described as 
A frondosce. Mr. Monell has sent me specimens from Coreopsis 
collected in St. Louis, which he determined as A. coreopsidis and 
also a copy of the original type color notes. From all these sources 
I have studied and compared my species and conclude that the two 
species, A. frondosce and A. coreopsidis, are synonymous. In all 
specimens the color notes and habits agree quite well. Mr. Monell's 
specimens were smaller but the relative antennal measurements 
agree with my specimens excepting in some specimens the length of fila- 
ment VI is longer, but this appears to be quite variable and can 
hardly' be considered of specific value. Camera lucida drawings, of 
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the antenna, cornicle and style of the winged viviparous female are 
given in Plate 32, figures 11, 12, and 13, respectively. 

I herewith give antennal measurements which I have made:* 


Data on elide 

Bensoria 

Antennal lengths in mm. 

III 

IV 

V 

I 

II 

III 

IV 

V 

VI j VI 
base fila- 
ment 


11 

8 

4 

0.0652 

0.0570 

0.3749 

0.2282 

0.2200 

0. 1141 0.4727 








11 

7 

3 

0.0652 

0.0570 

0.3830 

0.252G 

0.2282 

0.1059 0.4045 

Oak Park, 111 

12 

6 

4 

0.0733 

0.0570 

0.3423 

0.2282 

0.2282 

On Bidens vulgatus 




0.0733 

0.0570 

0.3586 

0.2282 

0.2119 


Oak Park, III 

11 

8 

2 

0.0652 

0.0489 

0.3423 

0.2282 

0.2119 

0.11410.4564 

0.1059 0.4482 

0.0978 0.4401 

0.0896 0.4401 

0.1059 

On Bidens vulgatus 

11 




0.3586 

0.2445 

0.2119 

Oak Park, 111 





0.3749 

0.2363 

0.2119 

On Bidens vulgatus 





0.3586 

0.2200 

0.2282 

Oak Park, 111 

11 

8 

4 



0.3749 

0. 2852*0.2445 

On Bidens vulgatus 

12 

8 

4 



0.3586 

0.2934 

0.2526 

0.1141 0.4233 

0.0733 0.4645 


13 

6 

5 

0.0570 

0.0489 

0.2771 

0.1793 

0.1793 

On Coreopsis 

25th July '08. J. T. Monell coll. 

15 

7 

3 

0.0570 

0.0489 

0.3015 

0.1793 

0.1711 

0.0896 0.4492 


14 

6 

4 



0.2771 

0.1874 

0.1793 

0.0815 

On Coreopsis 





0.2852 

0.1956 

0.1793 

0.0815 0.4645 





0.1956 

0.1793 

0.08150.3993 

On Coroepsis 

25th July ’08. J. T. Monell coll. 













i A. comifolicc Fitch: Cat. Horn. N. Y., 1851, p. 65; Oestlund, 
Bull. Geol. and Nat. Hist. Surv., Minn., No. 4 (1887), p. 53. This 
species has often been confused with the more common Aphis on 
Cyrnus, A. helianthi. In his original description of cornifolia Fitch 
says, “Apterous females black,” and Oestlund describes the color 
of the abdomen of the winged viviparous female as “dark brown." 
I have, received from Mj. Monell a note on this species, an abstract 
of long color notes made by Mr. Th. Pergande. I copy in full as 
received from Mr. Monell, 

“SIS 1 On Coraus lvs. Maryland, May 26-27, ’85 (Abstract of long color notes). 
Winged: — Hd. and thorax, nectaries and tail black. Abdomen dark brownish, almost 
blk. Wings pale dusky. Apterous. Dull blk., the abdomen somewhat brownish. 
Pupa. Hd. and thorax dark greenish covered with fine mealy grayish excretion. 
Abdomen greenish brown with grayish excretion, often two pale distinct stripes of 
excretion on dorsum. Wing pads dull yellowish. 

“This is all essentials of color notes verbatim — from Th. Pergande. J. 1. 
Monell.” 
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Mr. Monell very kindly mounted some of the remains (from alco- 
hol) of the specimens from which these notes were made, but they 
are so shrunken as to be of little value in working out the characters. 

The species recently referred to by Professor Gillette as Aphis 
comifolice (Jour. Econ. Ent., Vol. Ill, Oct. 1910, p. 405) is not, in my 
opinion the true cornifoliie, but rather the helianlhi of Monell. This 
species has never been positively reported from Illinois, all records 
of the occurrence of cornifolice in this state apparently referring to the 
migrant form of helianthi. 

*A. cratcegifolix Fitch: Sanborn, Kans. Uni. Sci. Bull. Vol. Ill, 
No. 1 (1904), p. 53, 1 fig. A common species on Craicegus in the 
Chicago parks. It curls the leaves and is often injuriously abundant. 

1 A . folsomii Davis: Ent. News, Vol. XIX (1908), p. 143, 1 pi. 
Common at Urbana and Chicago attacking Virginia creeper. First 
reported by the writer. 

A. forbesi Weed: Sanderson, 12th Ann. Rept. Del. Agr. Exper. 
Sta. f., 1900 (1901), p. 143, 6 figs., 1 pi. Common throughout the 
state, sometimes a serious pest. First reported by Forbes. 

.4. gossypii Glov.: Pergande, Insect Life, Vol. 7 (1895), p. 309. 
One of our most common and destructive aphids. In the western 
part of the state in the melon fields, they do much damage annually. 
In greenhouses they are often very injuriously abundant on cucum- 
bers as well as on althaea, Hibiscus and Easter lily, especially in more 
or less neglected houses. First reported by Forbes (as cucumeris). 

*A. houghtoMnsis Troop: Ent. News, Vol. XVII (1906), p. 59, 3 
figs. This species was found very common, curling the leaves of 
gooseberry shrubs growing wild at Aurora, 111., June 17 and 22, 1910. 
The drawings by Mr. Heidemann in the article cited above represent 
the general characters of the species exceedingly well. The antenna 
of the winged viviparous female, showing the number and position 
of the sensoria, is illustrated in PI. 31, fig. 5. 

A. helianlhi Monk: Bull. U. S. Geol. and Geog. Surv., Vol. V 
(1879), p. 26; Weed, Psyche, Vol. V (1888), p. 123. This aphis is 
very common on various species of Helianthus, especially H. grosse- 
serratus, H. divaricatus, and H. annum. The green aphis so common 
on Cornus leaves in spring and fall is apparently the same species, 
and not the A. comif olios of Fitch as has been so commonly supposed. 
See discussion above under comifolice. Mr. Monell, who has spent 
much time studying helianthi, both on Helianthus and on Cornus , is 
also of the opinion that the green Aphis on Cornus is the spring and 
fall form of A. helianlhi. First reported by Weed (as cornifolia). 

*A. illinoisensis Shimer: Prairie Farmer, Vol. 18, No. 20, Nov. 
17, 1866, p. 316. Although not positively proven, it is my opinion 
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that this species is identical with that described in 1880 by Doctor 
Thomas as Macrosiphum (Siphonophora) viticola. Shimer’s descrip- 
tion agrees in every respect with the well known viticola, excepting 
the statement about the "tubercles" (-cornicles?) and in this Shinier 
has contradicted himself, for while in the description he says “tuber- 
cles about one half the length of the tarsi,” later in a discussion lie 
speaks of the “horny tubes,” in dried specimens, being about twice 
the length of the tarsi. Inasmuch as the original description of this 
species is inaccessible to nearly every worker, I consider it of impor- 
tance to quote verbatim the description as given in the Prairie Farmer. 
“A New Grape Aphis 
“B y Henrt Shimer, M, D. 

“ Larva brown, anteriorly darkest. Green at first. 

“ Pupa brown. Rudimental wing and collar slightly tinged with green. 

“ Imago black. Thorax deep black. Abdomen brownish, transversely rugous, 
beneath, i. e., segments beneath conspicuous; tubercles about one half the length 
of the tarsi, cylindrical, around the base of which, somewhat distant, the latter 
margins of the posterior abdomen are conspicuously elevated. Legs black. An- 
terior femur above lower part of the anterior mid middle tibia, premuscus and base 
of wing nervures grey. Antennae black. Setiform attaining the basal fifth of (he 
stigma of the expanding wings. The first joint prominent, thick, sub-cylindrical, 
bevel margined on the upper end. Second shortest, not half the diameter of the 
first, but decidedly thicker than the following which gradually tapers to the pointed 
end. Third joint very long, longest, obclavate, the next three gradually shorten- 
ing successively, the terminal abruptly smaller, setiform almost as long as the. third. 
Eyes black, globular, prominent. Tibia; hairy, somewhat curved. First tarsal 
joint thick, not easily distinguishable from the tibia; second curved downward 
long and much tapering from the unguis toward the articulation. Wings hyaline, 
producing prismatic colors in the sunshine. Anterior wing long, the base acute 
angled from the middle. Exterior end rounded, in life erect, folded together, per- 
pendicularly over the back, the posterior margin above. Nervures black. The 
terminal third of the narrow costal and sub-costal space filled with an opaque buff 
brown narrow elongate, falcate spot. Punctum marginal, about six times as long 
as wide, black on the posterior border, acute, obliquely pointed at each end taper- 
ing internally into the cubitus, and externally into the costal border, from the base 
of the terminal fifth. From the obtuse angle thus formed at the base of the ter- 
minal fifth springs the much curved intercalor stigmatic vein, being curved in the 
first part of its course — a true parabola with the principal vertex in the carpus, the 
tjiird discoidal, the three branching vein arises from the internal point of the opaque 
space, second and first simple, the latter terminating in a tumeaotion of the pos- 
terior marginal, a narrow elongate conspicuous vittla mostly internally from its 
extreme origin; a few long, very much attenuated, tapering acute capillary hairs 
arise from the third discoidal, below the first branch. 

“Posterior wing small more pointed, obliquely incised on the anterior margin 
at the outer end, the sub-marginal vein also deflected parallel and very close to the 
incised border, decidedly closer than at the middle of the wing and terminating at 
the apex. Length to tip of wings, .14 inch, of body, .05, anterior wings, .10, an- 
tennae, .05." 

Following this description Doctor Shimer gives notes on the habits, 
which agree with those of M. viticola , and the predaceous and para- 
sitic insects of his species. He also discusses at some length on the 
differences between this and the European A. vitis Scop. At the end 
he adds a note, as follows. 

“Note — Since writing the above I have seen this insect on wild grape and Mr. 
Walsh has informed me that he has examined carefully, some dried specimens 
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I sent him and that they were perfectly identical with the insect he saw, when he 
published for it Scopolis Cypeosis. With doubt he referred it to Aphis vittis Scop- 

011, P. Ent. Soc. vol. 1. There is no specific identity between this and the foreign 
insects as appears from the above description made from a thorough examination 
of hundreds of living insects, and as it, is found in various parts of the state I would 
propose for it the specific name, illinoisensis.” 

*A. impatientis Thos.: 8th Kept. State Ent. 111. (1880), p. 98. 
First reported by Thomas anti not since reported in literature except 
in catalogues. I am unacquainted with the species. 

*A. lonicera Monl.: Bull. U. S. Geol. and Geog. Surv., Vol. V, 
No. 1 (1879), p. 26; Oestlund, Bull. Geol. and Nat. Hist. Surv., Minn., 
No. 4 (1887), p. 55. This interesting and peculiar aphid I have 
taken but once, namely at Oak Park, 111., July 16, 1910, on Lonicera 
sp. At this time only wingless were found, and they were extremely 
abundant on the tender terminal shoots and leaves, more commonly 
on the former. The newer leaves have the sides curled upwards 
forming a pscudogall within which the aphids were also found. The 
colonies and individual aphids are covered with a heavy pulverulence. 
When the Lonicera shrub was examined a second time (23 Aug., 
1910), only three immature individuals were found. The species 
is neither a typical Aphis nor Chaitophorus (in which latter genus 
Thomas placed it), but it unquestionably fits better in the former 
genus. Camera lucida drawings of the antenme, him) tibia and 
tarsus cornicle, style and head of the wingless viviparous female 
are given in Plates 31—32, figures 6, 7, 8, 9 and 10, respectively. 

tl A. lutescens Monk: Bull. U. S. Geol: and Geog. Surv., Vol. V 
(1879), p. 23. I have taken this species twice in the vicinity of 
Chicago, on Asclepias. First reported by Monell. 

A. maidis Fitch: Davis, Tech. Bull. Bur. Ent., U. S. D. A., No. 

12, pt. VIII (1909), p. 144. Common on various weeds and grasses 
as well as on corn, broom corn, and sorghum, throughout the state. 
On the three cultivated plants mentioned it is often injurious, par- 
ticularly so on broom corn where it discolors the broom, thus damag- 
ing the quality of brush. First reported by Thomas. 

•A. maidi-radicis Forbes: 18th Kept- St. Ent. 111. (1894), p. 58, 
figs. ; Davis be. cii. p. 123. One of the most destructive corn pests 
in Illinois; also of prime importance as an aster insect, having been 
found killing thousands of plants in single fields of asters in the vicin- 
ity of Chicago. First reported by Walsh. 

*A. medicaginis Koch: Thomas, 8th Rept. St. Ent, 111. (1880), 
p. 101. This has proven a very important enemy of the black locust, 
which is grown extensively' in the Chicago parks as shrubbery. The 
lice cluster on the tender terminal shoots and may' become so abun- 


1 Illinois one of the type localities. 
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dant as to blacken them, not only stunting the growth, but often 
completely killing these tender branches. 

“A. middletoni Thos.: 8th Rept. St. Ent. 111. (1880), p. 99; Vickery, 
Bull. U. S. Dept. Agr., Bur. Ent. No. 85, Pt. VI (1910), p. 113. I have 
never taken this species. First reported by Thomas (?). 

*A. neillite Oest.: Bull. Geol. and Nat. Hist. Surv. Minn., No. 4 
(1887), p. 59. This species has not, I believe, been reported since 
the original description, Professor Oestlund having found it in Minne- 
sota on Neillia opulifolia , the common pine bark, now known as 
Physocarpus ( Spircea ) opulifolius, a shrub much used in ornamental 
plantings. Last year (1909) at Oak Park, 111., it became so abundant 
that the leaves were badly curled and the shoots stunted or even 
killed. The winged viviparous female is well characterized by the 
very tuberculate antennae, brown wing veins, conspicuous black stigma 
and dark brown to blackish body color. The sexes were first observed 
October 9, and from the numbers of eggs already deposited they had 
been there for several weeks. At this time the leaves and shoots 
were covered with the aphids and dozens of pairs were observed in 
copula. The sexes are interesting in that the male is wingless as is 
also the oviparous female. These males are very small, brownish 
red to black and the ocelli absent. The oviparous females are en- 
tirely black. Eggs are laid b'y the hundreds in the crevices formed 
by the leaf petiole and stem, and by the dormant buds. This spring 
(1910) the eggs commenced hatching March 30, a few days after the 
leaves appeared. 

d A. nerii Fonsc.: Thomas, 8th Rept. St. Ent. 111. (1880), p. 95. 
It is probable that Thomas found the species which he questipnably 
referred to nerii in Illinois, although he does not so state. The record 
here is questioned. 

*A. persicce-niger Smith, E. F. : Gillette, Jour. Eeon. Ent. Vol. I 
(1908), p. 308, figs, and col. pi. A common pest of the peach. 

A. pomi De G.: Gillette, toe. til. p. 303. A common and often 
destructive pest of the apple in Illinois; also occasionally found 
injuring the tender shoots of the flowering or Japanese quince (Cy- 
donia japonica) in the Chicago parks. First reported by Fitch. 

*A. cenotherce Oestl. : Bull. Geol. and Nat. Hist. Surv. Minn., No. 
4 (1887), p. 62. It is with some doubt that I record this species 
from Illinois. Specimens collected in Chicago on (Enothera biennis 
agree exactly with the description and habits as given by Oestlund 
except in the following: In addition to the marginal row of black 
spots the Chicago specimens have transverse dusky markings on 

1 The indications are that Thomas made his type collections in Illinois, but he 
does not say positively. 
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the three lgst abdominal segments. The cornicles are only two to 
two and a halt times the length of the tarsi. The style is pale or 
pale greenish and not dusky or black as given in the original descrip- 
tion. 

*A. populifoluB Fitch: Cat. Homopt. N. Y. 1851, p. 66. This very 
interesting species was found infesting the tender terminal shoots 
and under surfaces of the leaves of the quaking aspen ( Populus tremu- 
loides), June 27, 1910, in one of the Chicago parks. All of the P. 
tremuloides in this park had recently been secured from their native 
habitat in Indiana, just across the state line and not far from Chicago. 
The same species was also taken on the common Carolina poplar 
(P. deltoides) in a Chicago nursery, June 30, 1910. August 23, the 
trees so heavily infested nearly two months before were visited, but 
not a single aphis could be found. Through the kindness of Mr. 
J. T. Monell I have had the privilege of examining specimens in hjs 
collections of this same species and which he has long considered to 
be the populifolice of Fitch. These Monell specimens are labeled 
“293x Washington, D. C., Sept. 30, 1880, Populus alba. From Theo. 
Pergaude.” 

From the brief description given by Fitch it is difficult if not impos- 
sible to identify the species with certainty, although one might be 
led to believe that he was dealing with a’ species of the genus Melanox- 
antherum. Notwithstanding the slight differences in measurements 
the aphid in question is possibly the one Fitch was dealing with. 
Populifolice Fitch has generally been considered a species of the genus 
Chaitophorus but the one here considered, although showing marked 
Chaitophorus tendencies, is nearest related to the genus A phis. 

The Chait. populifolice as described by Oestlund 1 is clearly not 
Fitch’s species. Through the courtesy of Professor Oestlund, I have 
examined the species which he described and questionably referred 
to the populifolice Fitch.. It is a typical Chaitophorus and a new species 
which I propose shall hereafter be known as Chaitophorus populf- 
folioe Oestlund. These two species and a new species on poplar are 
fully described and discussed in another paper soon to be published 
and it is therefore sufficient to give here simply a brief description 
of the species which is being considered by the writer as Fitch’s 
populifolice. 

Wingless viviparous female . — Entire body dark reddish brown with very con- 
spicuous white flocculent patches, namely a row on each side of the abdomen and 
two more or less regular longitudinal rows on the dorsum, one on each side of the 
median line. Under surface of abdomen with a large patch of whitish pulverulence. 
Antennae not reaching to the base of cornicles; segment 111 longest, it being about 
twice the length of IV, IV and V subequal, base VI about half the length of V and 
a third the length of the filament. Legs with femur black excepting extreme base, 
tibia whitish except distal ends which are black and the tarsus black, btyle black 
and moderately long, nearly one half the length of cornicles. Cornicles black, 
rather long, and cylindrical. 

1 Bull. Geol. and Nat. Hist. Sunr. Minn., No. 4 (1887), p. 38. 
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Winged vuriyanmi female . — Head and thorax black. Abdomen dark reddish 
brown with the posterior end darkening to blackish. Abdomen with a row of three 
small but conspicuous white pulverulent spots on each side of the median and ante- 
rior to the cornicles; also many other white pulverulent dots on the abdomen 
but they are rather inconspicuous and easily rubbed off. Antennae black; not reach- 
ing the base of the cornicles; relative lengths of antennal segments as in wingless: 
segment III with about 14 circular sensoria, more or less in a row, and the usual' 
ones at distal ends of V and base VI. Legs with the femur blackish excepting basal 
end, tibia whitish or pale brownish with the distal one third or one half blackish, 
tarsus black. Wing veins dark, stigma blackish. Style black. Cornicles black,' 
cylindrical, and reaching to the base of the style. 

*A. prunifolioe Fitch: 1st Report Insects N. Y. (1855), p. 122. I 
have taken this species but once, namely on plum at Niles Center, 
111., June 18, 1908. 

*A. sorbi Kalt.: Sanderson, 13th Rep. Del. Agr. Exp. Sta., 1901 
(1902), p. 149, 4 figs. A rather uncommon species,, which I have 
taken only in northern Illinois. 

,*A. quercifoUre Walsh: Proc. Ent. Soc. Phil. Vol. I (1862), p. 298. 
I am unacquainted with this species. First reported by Walsh. 

A. rufornaculata Wils.: Ent. News, Vol. XIX (1908), p. 261. A 
serious pest of the greenhouse chrysanthemum. First reported by 
the writer. 

*A. sambucifolia Fitch: Sanborn, Kans. Univ. Sci. Bull. Vol. Ill, 
No. 1 (1904), p. 52, 2 figs. A very common species attacking the, 
ornamental elder in the Chicago parks, but is not a serious pest. 
The sexual forms, the small winged males, and the wingless oviparous 
females, appear in September and October in northern Illinois, usually 
becoming mature the latter part of September. 

•A. salicicola Thos.: 8th Rep. State Ent. 111. (1880), p. 63 (Siphon- 
ophora). A common willow aphis in Illinois. First reported by 
Thomas. 

*A. selaria Thos.: 8th Rep. State Ent. 111. (1880), p. 56; Oestlund 
Bull. Geol. and Nat. Hist. Surv. Minn. No. 4 (1887), p. 67. A very 
common species, occurring throughout the state. First reported by 
Thomas. 

*A. spirwella Schout. ?? In the Journal of Economic Entomol- 
ogy for October, 1910 (p. 404), Professor Gillette has noted this 
species as occurring in America. It has been very abundant and de- 
structive on Spinea vanhouttei and S. salicifolia in many parts of 
Illinois and after a careful study and comparison with the original 
description of spineella 1 ' I consider it distinct but will leave it as 
above until specimens of the European species can be obtained (my 
efforts in this connection have thus far been useless) for comparison. 
The most noteworthy differences, are in the antennal lengths which 


‘ Zoologifichea Anzeiger, Vol. 25 (1902), pp. 656-657. 
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in all my winged specimens are exceptionally constant and the fact 
that spimella rolls the leaves and as Schouteden says, “Die Blatt- 
mitzbiltfungen, welche A phis spiraea [ = spir(etella] erzeugt, sind 
bereits von verschiedenen Cecidiologen beobachtet worden .” 1 
The following table of comparison may be of interest: 


Winged viviparous female. 



A. tpiraella. Schout. 

A. epiraella ?? from Illinois. 

Under rolled leaves of Spircea ulmaria. 

Colonizing on the tender terminal shoots and 
leaves of A', mnhouttei and A. salici folia. 

Abdomen green, usually marbled. 

■Abdomen pale green. 

Head and thorax black. 

Head and thorax black. 

Antennal measurements, 

III = longest. 

IV = three-fourths of III. 

V = one-half of III. 

(VI) -one-half of (VII). 

(VII) -about three-fourths of III. 

Antennal measurements, 

III -four-fifths of (VII). 

IV - three-fourths of III. 

V = three-fourths of III. 

(VI) -one-third of (VII). 

(VII) - longest. 

Beak reaching to hind legs. 

Beak reaching to second pair of legs. 

Style half the length of cornicles, dark green. 

Style more than half the length of cornicles, 
black. 

Cornicles black, paler at tip. 

Cornicles black. 

Wings transparent, wing veins (Wurzel und 
Unterrandader) greenish, cubitus twice or only 
once branched. 

WingB transparent, wing veins pale brownish, 
cubitus twice branched. 

Last segment of abdomen sometimes marked or 
striped with black. 

Sometimes with dusky markings on .abdomen as 
given, description below. 

Wingless viviparous female. 


Antennae shorter than body, blackish, third 
Begment pale. 

Antennas shorter than body, segments I and II 
dusky, III and IV pale, V and VI darkening to 
black. 

Relative antennal measurements about as in 
winged. 

Relative antennal measurements about as in 
winged. 

Legs greenish, tips of femora and tibia and the 
tarsi dark green. 

Legs pale greenish white, excepting “ knee ” 
joint, tip of tibia and tarsi blackish. 

Style hairy, nearly half length of cornicles, dark 
green. 

Style moderately hairy, nearly half length of cor- 
nicles, black. 

Cornicles dark green, black and somewhat thinner 
at tips. 

Cornicles black, gradually narrowing towards the 
tip. 


Winged viviparous female Head (PI. 32, fig. 14) and thorax black, abdomen 
pale green, and sometimes with a row of three dusky spots on each side anterior to the 
cornicles, one at the base of each cornicle, and a faint dusky transverse marking 
on each of the last two segments. Eyes black. Antenna pale except the two 
basal segments which are dusky and the distal ends of V and all of VI which are 
blackish (in some specimens only the basal ends of the segments are pale, the tips 
being dusky to blackish), not reaching the base of cornicles, filament VI longest, 
III four fifths of filament VI, IV and V subequal and each about three fourths of 
III, base VI one third of filament VI; 6 or 7 rather large circular sensoria in a row on 
segment III, sometimes one or two on IV, and the usual ones at the distal ends of V 
and base VI (PL 32, fig. 16). Wing veins pale brownish, first and second discoidals 

1 Loc, cit. p. 657 
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branching at one third the distance from the tip of the wing to where the thit i 
branches (PI. 32, fig. 17). Legs pale brownish, excepting the distal ends of femor;,. 
tibiae and all of tarsi which arc blackish. Thoracic tubercle prominent. Smaller 
but similar tubercles along the sides of the abdomen. Cornicles black, cylindri- 
cal, and nearly one half longer than style (PI. 32, fig. 18). Style black (PI. 32, fig. 1!-. 
Measurements. — (From specimens mounted in balsam.) Length of body, 1.2- 

I, 59 mm., average, 1.39 mm.; width, 0.58-0.83 mm., nvg. 0.64 mm .; length of 
wing, 2.1 mm.; width, 0.87 mm.; antenna, I, 0.057; II, 0.049; III, 0.179-0.260, 
avg. 0.216; IV, 0.131-0.195; avg. 0.160; V, 0.138-0.180, avg. 0.161; VI, base, 
0.0815-0.114, avg. 0.098; VI, filament, 0.228-0.293, avg. 0.280; avg. total, 1.1U1 
mm.; length of cornicles, 0.17-0.24 mm., avg. 0.205 mm .; style, 0.105-0.16 mm,, 
avg. 0.14 mm.; hind tarsus, 0.10 mm. 

Wingless viviparous female. — Body pale green, head dusky. Eyes black. An- 
tennae with segments I and II dusky, III, IV, and basal half of V pale, end of V and 
all of VI blackish; relative lengths of segments as in winged form. 1 (PI, 32, fig. 15). 
Legs pale greenish white excepting joints, distal end of tibiae, and all of tarsi whirh 
are blackish. Thoracic and abdominal tubercles as in winged. Cornicles black, 
very slightly narrowing towards the tip. Style black. 

Measurements. — Length of body, 1.39 mm.; width, 0.85 mm.; antenna, I, 0.057; 

II, 0.049; III, 0.20-0.29, avg. 0.24; IV, 0.13-0.24, avg. 0.17; V, 0.14-0.21, avg. 
0.17; VI, base, 0.098; VI, filament, 0.235-0.277, avg. 0.255; avg. total, 1.039 mm.; 
cornicles, 0.305 mm.; style, 0.175 mm.; hind tarsus, 0.115 mm. 

The winged male may be recognized by the numerous sensoria on segments III, 
IV, and VI base, of the antenna 1 ; by its smaller size; and the greenish brown abdo- 
men. 

The wingless oviparous female is,pale greenish yellow to yellow and the hind tibiae 
are swollen and bear many sensoria. 

d A. symphoricarpi Thos.: 8th Rep. State Eht. 111. (1880), p. 99; 
Oestlund, Bull; Geol. and Nat. Hist. Surv. Minn. No. 4 (1887),, p. 50. 
I have frequently searched for this species in Chicago and vicinity 
without success. There is no record of its occurrence in Illinois other 
than in Hunter's compiled list. 

,2 A. vernoniw Thos.; 8th Rep. State Ent. 111. (1880), p. 97; San- 
born, Kans. Univ. Sci. Bull., Vol. Ill, No. 1 (1904), p. 57, 2 figs. First 
reported by Thomas. 

*A. viburnicola Gill.; Ent. News, Vol. XX (1909), p. 280, 1 pi. 
Common on snowball {Viburnum opulus) in the vicinity of Chicago. 

l Cerosipha rubifolii Thos.: Sanborn, Kans. Univ. Sci. Bull., Vol. 
Ill (1904), p. 44, figs. I place this species in Del Guercio’s genus 
Cerosipha on the authority of Mr. H. F. Wilson. I have not seen 
the description of this genus, which Mr. Wilson has kindly informed 
me is in “Nuove Relazioni R. Stazione di Entomologia Agraria di 
Firenze, 1900, p. 116.” This species is very common in Illinois, 
curling and injuring the foliage of the cultivated and wild blackberry. 

‘Exceptions: — one individual had segment VI filament 0.024 mm. shorter than 

III, and another had VI filament and III of equal length. 

■Carbondale, 111., and Fort Dodge, la., are the type localities. 
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Thomas makes no mention as to the type locality of this species, but 
supposedly it was collected by him in Illinois. 

Toxoptera graminum Rond.: Hunter, Bull. Univ. Kans., Vol. IX, 
No. 2 (1909), 221 pp., 66 figs., 9 pis-., 3 col. pis. Ordinarily this species 
does not become injuriously abundant in Illinois, but occasionally it 
damages grain in southern and parts of western Illinois. First re- 
ported by Forbes. 

*Hyadaphis pastinacce Linn.: ? Monell, Bull. U. S. Geol. and Geog. 
Surv, Vol. V, No. 1 (1879), pp. 26-27. ( Rhopalosiphum salicis). 
Weed, Trans. Amer. Ent. Soc., Vol. XX (1893), p. 297 {H. salicis). 
This species I have taken on Zizia aurea, garden parsley, and Salix, 
in Illinois. On the parsley they became so abundant as to notice- 
ably damage it. According to Schouteden the following synonyms 
have already been recognized ,— aeyopodii Scop., caprea Fabr., cicuta 
Koch, umbellatorum Koch: It is with some hesitation that I add 
another species (H. salicis Monell) to the already long synonomy. 
All of the Hyadaphis which I have found on Salix agree well with 
the descriptions of pastinaca and with the specimens taken on 
Zizia aurea and parsley. Also Mr. Monell has kindly made a careful 
examination of the type slides and in a letter dated October 14, 
1910, he says, “I have just looked at it [type slide of H. salicis, 
collected June 15, 1878] under a % objective, and I cannot see 
the tubercle [referring to a small acute tubercle on the dorsum of 
the penultimate abdominal segment and projecting caudad, a charac- 
ter which appears to be found in no other species of this genus] on 
specimens mounted back up but luckily one specimen is mounted 
sideways and I can see the ‘horn’ plainly. My recollection is this 
was quite a common species in 1878-1879, but now we seem to 
find only isolated specimens in colonies of the Ch. viminalis." In 
an earlier letter (October 6, 1910) Mr. Monell gives some interesting 
compiled data which I copy verbatim. “This S. caprea: [ = pastinaco ] 
on willow and Umbellifera does not seem to be an ‘alternation’ of 
food plants as witness these dates — 

On willow. 

In April, Kaltenbach's Monograph. 

June 11, 77. Willow, Pergande notes, St. Louis, Mo. 

June 15, 78. 150o St." Louis, Mo. Old types of Rh. salicis. 

May 25, 5 86. 34 lz St. Louis, Mo. 

Oct. 1, 70. Collected by Davis at St. Louis, Mo. [winged]. 

[Aug. 4, ’09. Oak Park, 111. Apterous only.] 

On UmbeUiferce. 

May 22, '07. On Thaspium , 539x, St. Louis, Mo. Apterous only. 

June 19, ’07. On Heradeum, 548, St. Louis, Mo. Apterous only. 

July 1, '10. On garden parsley, 830x, Chicago, Davis, Apt. and winged. 

4 
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Mar. 4, ’91. Aphis paalinad. on celery, Washington (State?). Insect Life Vol 
IV, p. 213. 

[Oct. 1, ’08. On Zina, aurea, Chicago, IU. Apt. and winged.] 

The following average measurements from three collections may hi 
of interest: 



Antennal measurements in mm. 

~ 

Collection data 

Ill 

IV 

V 

(VI) 

1 

(VII) 

Sensor ia 

Garden parsley, July 1, 1910, 
Chicago, IU. 

0.34 

0.13 

0.13 

0.13 

0.16 

Sensoria only on III. 

Zizia aurea, Oct. 1, 1908, 

Chicago, 111. 

0.34 

0.10 

0.08 

0.08 

0.12 

Sensoria on III and I 

Willow, Oct. 1, 1910, St. Louia. 

0.44 

0.08 

0.08 

0.10 

brokeD 

off 

Sensoria on III and 


In his description of the winged male and wingless oviparous female 
of H. salicis in Transactions of the American Entomological Society, 
Vol. XX (1893), p. 297, Weed mentions the characteristic abdominal 
tubercles referred to above. Camera lucida drawings of the tuber- 
cles or “horns” are given in Plate 32, figure 20 from the wingless 
viviparous female (a=tuberde; b=style) and figure. 21 from the 
winged viviparous female, both drawn to the same scale. 

Oestlund’s H. ( Siphocoryne ) archangelicce may also prove to be a 
synonym of pastime®. 

*Hyabpkrus arundinn Fabr.: Oestlund, loc. tit. p. 44 ( phragmiti ■ 
dicola). This species is exceedingly common in northern Illinois, 
where it thickly colonizes the leaves, usually on the upper surfaces, 
and along the mid-rib of Phragmitis phragmilis, which grows abun- 
dantly along country roadsides, 

* Rhopalosiphum berberidis Fitch: Davis, Annals Ent. Soc. Amer. 
Vol. I (190$), p. 254, figs. A common and often abundant species, 
occasionally in such numbers as to injure the barberry ( Berberis 
vulgaris), a useful shrub in ornamental plantings. First reported by 
the writer. 

R. nymphaeos Linn.: Jackson, Ohio Naturalist, Vol. 8 (1908), p. 
243, 1 plate. ( Aphis aquaticus). In conservatories it often becomes 
quite troublesome on Philotria canaden.se and calla. Out-of-doors 
it is a common aphid on water plants such as Nymphm, Sagiltaria 
and Lenina. First reported by the writer. 

*R. rhois Monl. : Sanborn, Kans. Univ. Sci. Bull, Vol. Ill, No. 1 
(1904), p. 64, figs. Often becoming exceedingly abundant on orna- 
mental sumach, seriously disfiguring and weakening the plants. 
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t R. solcmi Thos.: 8th Rep. State Ent, Illinois (1880), p. 73. Have 
never taken this species, but an examination of the types in the State 
Laboratory of Natural History proves it to be a distinct and good 
species. First reported by Thomas. 

*R. sonehi Oestl. : 14th Ann. Rep. Geol. and Nat. Hist. Surv. Minn. 
(1886), p. 34. Found on Sonchus rather commonly in northern 
Illinois. 

*R. viola Perg.: Can. Ent. Vol. 32 (1900), p. 30. I found this 
species quite common on cultivated violets in a greenhouse at Peoria, 
111., September 24, 1910, the first and only record we have of its occur- 
rence in Illinois. 

d M. achyrantes Monk: Bull. U. S. Geol. and Geog. Surv., Vol. V, 
No. 1 (1879), p, 18. Pergande 1 questionably places [this species 
as a synonym of M. mahaleb and Gillette 2 has considered it the same 
as M. persica. I am unacquainted with the species. First reported 
by Forbes and Hart. 

M. cerasi Fabr.: Weed, Bull. Ohio Agr. Exp. Sta., Tech. Ser. Vol. 
I, No. 2 (1890), p. Ill; Gillette, Jour. Econ. Ent. Vol. I (1908), p. 
362, col. figs. First reported by Thomas. 

M. elaagni Del Guer. : Gillette, Can. Ent., Vol. XL (1908), p. 17, 
figs. ( M . braggii); Davis, Annals. Ent. Soc. Amer., Vol. I (1908), p. 
251, figs. A common species attacking ornamental Russian olive 
{Ekeagnus auguslifolia) and Shepherdia argentea, and although often 
becoming quite abundant, seldom injures the plants attacked. First 
reported by the writer. 

M. persica Sulz. (-Rhop. dianthi Schr.): Gillette, Jour. Econ, 
Ent., Vol. I (1908), p. 359, col. figs. A very common and often per- 
nicious pest in gardens and greenhouses, those plants which I have 
found it damaging most being cultivated snap dragon, carnation and 
ornamental pepper in greenhouses; and cabbage, spinach, and egg 
plant in the vegetable garden. I have examined what are probably 
the types of Thomas’ Rhop. tulipw, and they prove to be persicoe Sulz. 
First reported by Thomas. 

*M. plantagineus Pass. : I have taken this species on the common 
plantains ( Plantago rugelii and P. major ) on several occasions at 
Urbana, LeRoy, and Aurora. It lives on the base of the leaf stalks, 
on the under surface and near the ground, the aphid colonies often 
being covered with a “tent” of earth and debris constructed by the 
ants in attendance, usually the common field ant ( Lasius n. ameri- 
canus). Its habits are very much like those of the clover aphis (A. 
bakm). Doctor Mordwilko, to whom specimens were sent, has 

■Bull. U. S. Dept. Agr., Div. Ent, No. 7 (1897), p. 52. 

'Bull. Colo. Agr. Exp. Sta. No. 133 (1908), p. 32. 
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confirmed the writer’s determination. I believe this species has no; 
heretofore been reported from the United States. 

The following descriptions were made from specimens collected 
at Urbana, 111., July 15, and August 7; LeRoy, 111., June 22; and Au- 
rora, 111., September 24. 

Winged viviparous female . — -Head (PI. 32, fig. 22) and thorax dark, abdomen pain- 
green with a reddish area around each cornicle. Eyes black. Antenna on frontal 
tubercles, typical of the genus Myzus; subequal to or slightly longer than the 
body; filament VI longest, it being nearly ]4, longer than III, III nearly 1-3 longer 
than IV which is subequal with segment V, base VI 1-4 length of the filament or 
1-3 length of III; 11-17 circular sensoria, usually more or less in a row on segment 
III, the usual ones at ends of V and base VI (in one specimen there were two small 
sensoria on segment IV); slightly imbricated, bare, and dusky to blackish except- 
ing the two paler basal segments and basal end of III. (PI. 32, fig. 26.) Wings with 
dark and conspicuous venation, the first and second discoidals branching at a little 
less than 2-3 the distance from where the third branches, to the tip of wing. (PI. 
32, fig. 25.) Legs pale excepting tarsi which are black. Cornicles pale, reaching 
to or slightly beyond tip of style, narrowest in middle and the tip very slightly 
swollen. (PI. 32, fig. 23.) Style pale, typical of the genus, and about 1-2 the length 
of the cornicles. (PI. 32, fig. 24.) 

Measurements.— Length of body, 1.27 mm.; width, 0.55 mm.; length of wing, 
2.22 mm.; width, 0.80 mm.; antenna, I, 0.065; II, 0.055; III, 0.375; IV, 0.277; 
V, 0.277; VI, base, 0.130; VI, filament, 0.49; total, 1.669 mm.; cornicle, 0.275 mm,; 
style, 0.130 mm.; hind tarsus, 0.114 mm. 

Wingless viviparous female .. — Body cream colored to pale brownish yellow, the 
abdomen having also a distinct but very slight greenish tint. A small red area 
at the base of and around each cornicle. The red eyes of the embryonic aphids 
within the body are visible through the dorsal abdominal wall of the mature female. 
Eyes browuish black to black. Antennae concolorous with the body excepting the dusky 
tip of IV, and also tip of V and all of VI, which are black; slightly longer than 
length of body, relative antennal lengths as in winged. (PI. 32, fig. 27.) Legs pale 
or with a very pale brownish tint, and the tarsi black. Cornicles and style as in 
the winged. 

Measurements.— Length of body, 1.6 mm.; width, 1.05 mm.; antenna, I, 0.075; 
II, 0.57; III, 0.407; IV, 0.277; V, 0.277; VI, base, 0.130; VI, filament, 0.489; total, 
l)712 mm.; cornicle, 0.358 mm.; style, 0.135 mm.; hind tarsus, 0.114 mm. 

*M. ribis Linn.: Oestlund, Bull. Geol. and Nat. Hist. Surv. Minn., 
No. 4 (1887), p. 74. Common throughout the state, and frequently 
a pest on the cultivated currant. 

*M. rosarum Walk. : Oestlund, 14t.h Ann. Rep. Geol. and Nat. 
Hist. Surv. Minn. (1886), p. 30 (M. potentillw). A rose pest commonly 
found in Illinois on roses in greenhouses. They colonize the tender 
shoots, sometimes completely covering them and naturally killing 
the growth. 


(To be concluded ) 
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Explanation of Plates 31 and 32. 

Pemphigus conrugatans Sirr. — Fig. 1, wing; 2, antenna of winged viviparous 
female. 

P. pgri Fitch (??). — Fig. 3, wing; antenna of winged viviparous female. 

Aphis iwughtonensis Troop. — Antenna of winged viviparous female. 

A. lonicerce Monl. — Fig. 6, antenna; 7, hind tibia and tarsus; 8, cornicle; 9, 
style; 10, head of wingless viviparous female. 

A. coreopsidis Thoa. — Fig. 11, antenna; 12, cornicle; 13, style of winged vivi- 
parous female. 

A. spiraella Schout. (?) — Fig. 14, head of winged viviparous female; 15, an- 
tenna of wingless viviparous female; 16, antenna; 17, wing; 18, cornicle; 19, style 
of winged viviparous female. 

Hyadaphis pastinaca Linn. — Fig. 20, abdominal tubercle on the wingless vivi- 
parous female; 21, on the winged yiviparous female. 

Myeus pknlagineus Pass.— Fig. 22, head; 23, cornicle; 24, style and anal plate; 
25, wing; 26, antenna of winged viviparous female; 27, antenna of wingless vivi- 
parous female. 

Camera lucida drawings, figures 5, 8, 9, 10, 12, 13, 14, 15, 16, 18, 19, 20, 21, 22, 
23, 24, with a one inch eyepiece and two third objective; 6, 7, 11, 26, and 27 with 
a two inch eyepiece and two third objective; 17 and 25 with one inch eyepiece and 
one and one half objective. Figure 3 is drawn to a scale about one third smaller 
than 1. Figure 2 and 4 are drawn to the same scale. 


THE NEW FRENCH EXPORT PLANT INSPECTION SERVICE 
By L. 0. Howard 

On page 76 of the current volume of the Journal of Economic 
Entomology (February, 1910) occurs an abstract of remarks made 
by the writer on the subject of European conditions as affecting 
nursery stock, in which it was shown that the French government 
had promised to establish a governmental inspection service in France, 
under the Ministry of Agriculture. These remarks were made at 
the Eighth Annual Meeting of Horticultural Inspectors at Boston, 
on. December 26, 1909. 

Early in November there was received at the Department ol Agri- 
culture through the French Ambassador to the United States and 
the U. S. Department of State, a statement to the effect that the 
service had been established, and transmitting more or less detailed 
information from the official journal of the French Republic. Infor- 
mation was conveyed that Dr. Paul Marchal, director of the Agri- 
cultural Entomological Station at Paris, had been placed in charge 
of the work, and the hope was expressed that the service established 
would be satisfactory to the government of the United States, on the 
understanding that the arrangement will not affect the right of the 
United States to examine shipments of living plants, where necessary. 
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Following this information, a letter was received at the Bureau of 
Entomology, dated October 27, from Doctor Marchal, and addressed 
to the writer. Translated excerpts from this letter, which will be 
of interest to State and Experiment Station entomologists and to 
horticultural inspectors, may be quoted as follows: 

“As you have already been informed by the Minister of Agriculture, 
I have been officially charged with the delivery of the accompanying 
certificates upon material exported by nurserymen to the United 
States, who demand a phytopathological inspection. I myself visited 
from the 9th to the 13th of October the nurseries in the neighborhood 
of Nantes, Angers and Orleans. At Nantes and at Angers I was ac- 
companied by Mr. Vuillet, of Rennes, and we examined together a 
very great number of plots. In spite of all of our care, we have not 
found any eggs of dispar, and in my whole journey I found only four 
nests of chrysorrhoea. Everywhere I have given a description of the 
insects, and recommended the greatest care. The certificates which 
I will give will be in accordance with the models enclosed. They 
will shortly be printed. No. 1 will be in the most demand, and is to 
be attached to the sendings of nurserymen having plots belonging 
to them and under thleir direct care. While the certificate makes 
mention only of plots, and not of sendings, I reserve for myself the 
right to make visits at the time of shipment or of packing, or any 
time when I can form the best judgment. These visits will serve to 
check an inspection of the plots themselves. I have limited the cer- 
tificate to the plots without speaking of the sendings on account of 
the impossibility I would find of inspecting one by one all of the pack- 
ages which are sent. The important point, aside from the inspection 
of the plots themselves, is that if the nurserymen know that an inspec- 
tor can come at any moment they will be much more careful.” 

“Certificate No. 2 is destined for exporters who have no plots 
belonging to them or under their direct eye, and it implies at least 
one visit of inspection for each sending. I have named as inspector 
for the region of Nantes and Angers, Mr. Vuillet of Rennes, who al- 
ways does his work with great conscientiousness. I have seen him 
at work, and I appreciate his competence. In all probability he 
will also be charged with the region of Ussy, which I intend to per- 
sonally visit within a few days. My assistant, Mr. Guinaux, will 
take the region of Orleans. I myself and Mr. LeCerf will attend to 
the region about Paris. Finally I count on Mr. Poirault, director 
of the Villa Thuret, at Antibes, a very distinguished biologist and 
botanist, for the southern region. 

“I desire that in future the provisional organization which has been 
instituted should be completed and become permanent, but in order 
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to bring this about it is first necessary that the nurserymen them- 
selves should not be obliged to pay the expense, but that a govern- 
ment phytopathological service should be created having a special 
budget provided by the state. In the meantime, in order to have 
the plantations more and more healthy, I count upon the instruction 
which we are giving and upon training in the methods to be employed. 
We will do our best to make the nurserymen more careful in their 
operations and to see that they employ the proper means for the 
destruction of the enemies of plants. 

“Around Paris I have found that a certain number of large nurs- 
erymen take pains to wash the trees at the time of packing with 
black soap or with a solution of lysol. They remove thus many 
winter eggs and Coccid® which are found on the bark, but this pre- 
caution is nearly a certain guarantee that they will not allow a nest 
of chrysorrhaa or an egg-mass of dispar to go out. It is unfortunately 
much more difficult to get such care taken in the region where they 
produce the plants in enormous quantity and very cheaply, for it is 
evident that any additional expense will oblige the nurserymen to 
go out of business. To spread among them a knowledge of chrysor- 
rhm and dispar , I have distributed a short circular, with figures 
representing these insects and particularly the nest of chrysorrhm 
and the egg-mass of dispar.” 

This movement on the part of the French government is one in 
the direction of cooperative assistance between France and the United 
States, and Doctor Marchal’s high reputation in this country is in 
itself a guarantee of the thoroughness of the examinations upon which 
his certificates will be based. 

Two forms of certificates mentioned in his letters are as follows: 

(No. 1.) The undersigned, director of the agricultural entomological station of 

Paris, does hereby certify that the nurseries of M *■ ■ 

nurseryman at were inspected and that, to his 

knowledge, the plantations show no indication whatever of any species of insects 
(especially gypsy moth and brown-tail moth), considered as dangerous, or of any 
disease able to be transferred to orchards or nursery stock. 

The Director of the Agricultural 

Entomological Station of Paris. 

(No. 2.) The undersigned, director of the agricultural entomological station of 

Paris, does hereby certify that the sendiugs of M 

horticulturist at were inspected and that, to 

his knowledge, they show no indication whatever of any species of insects (espe- 
cially gypsy moth and brown-tail moth) considered as dangerous, or of any disease 
able to be transferred to orchards or nursery stock. 

The Director of the Agricultural 

Experiment Station of Paris. 
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The observations mentioned by Doctor Marcbal as having been 
made on the occasion of the trip of himself and Mr. Vuillet tq west- 
ern France and Orleans afford an interesting confirmation of the ob- 
servations made by the writer in June in the same region. Not a 
single nest of the brown-tail moth was discovered and no trace of the 
gypsy moth in any of the nursery-growing regions. In fact, during 
the past summer, lepidopterous larvae of all kinds were exceedingly 
rare in northern France. This, however, need not be taken as a 
ground upon which to base careless inspection of imported stock the 
coming winter. 


INSECTS OF THE YEAR 1910 IN IOWA 

By R. L. Webster 

The weather conditions during the past season in Iowa have been 
exceptionally adapted for the abundance of several insect pests. 
The warm month of March, followed by continued cool weather, and 
the long period of drought during the summer, caused many insects 
to become very common. The insects I will take up in a more or 
less chronological order, as the.y were found during the season. The 
first thing that I have to record, however, has nothing to do with the 
peculiar weather conditions this year. This is the finding of the 
clover leaf-weevil in Iowa. 

Phytonomus punctatus Fabr. This insect has been gradually work- 
ing westward ever since its importation from Europe and I have been 
expecting to find it in Iowa every year. In April, 1910, I spent a 
few days around Burlington, which is on the Mississippi River in the 
southeastern part of the state. I found no traces of the insect on 
the high ground back from the river, but I did find larv® fairly com- 
mon in a clover field in the river bottoms, a couple of miles north of 
Burlington. These larv® were taken to the insectary at Ames and 
the beetles were subsequently reared, these emerging May 12th to 
24th. So far as I know this is the first occurrence of this insect west 
of the Mississippi, with one exception, at Vancouver, B. C., which 
may be an artificial importation. The insect reached Illinois from 
the east about 1903. 

Pegomya fusciceps Zett. On account of the very warm weather in 
early spring corn planting began very early. But it turned cool again 
for several weeks and during this period much damage was done by 
the seed-corn maggot. By the middle of June most of the maggots 
had matured and the adult flies emerged towards the latter part of 
that month. The most injury was in the earlier planted fields, where 
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the com remained in the ground for some little time before it germi- 
nated. , 

Sphenophorus parvulus Gyll. During June much complaint was 
made of injury to young growing corn plants by bill bugs. In one 
field near Whiting, Monona County, I found practically 100% injury 
by this insect. The field was in sod the year previous and had been 
turned under that spring. Out of 100 hills in a row, counted con- 
secutively, every hill was more or less injured by the punctures of 
bill bugs. The species here concerned was Sphenophorus parvulus. 

Aphis setaria Thos. Plum trees over the state were badly infested 
with this species of aphid this year. Probably the worst infestation 
noticed was at Ames. Here the insect reached its maximum about 
the middle of June, when the plant lice were so thickly crowded on 
young plum growth so as to quite hide the wood. One’s clothes would 
become stained by the aphids while walking down a row of badly 
infested young trees. Early in July lady beetles, mainly Coccinella 
9-notata Herbst and Hippodamia convergent Guer., were very abun- 
dant on the infested trees and by July 29th on some of these trees 
not an aphid could be found. A part of them, no doubt, had mi- 
grated to their alternate food plants among the wild grasses, but it 
was the abundance of the lady beetles that was responsible for the 
wholesale clearing out of the plant lice. 

Leptinotarsa 10-lineala Say. This year the ever-present Colorado 
potatodoeetle was much more common than usual. Early in the 
season many potato fields were threatened with a stripping, but the 
use of Paris green in most cases checked the insects. 

Epitrix cucumeris Harris. Another insect that was very common 
on potatoes in Iowa this year was- the potato flea-beetle. The injury 
was first noticed about the middle of June. The beetles were found 
on the vines from that time until fall. Early potatoes were more 
injured than the late varieties. 

Empoasea mali LeBaron. The apple leaf-hopper also did con- 
siderable damage this year to potatoes. The attacks of this insect, 
together with the injury by the Colorado potato-beetle and the long 
drought, made potatoes a very poor crop in some localities. 

Chaitophorus negundinis Thos. Box elder trees all over the state 
were attacked by the box elder aphid, which seems to be fairly com- 
mon in Iowa nearly every year. The plant lice evidently got a start 
early in the season, when the late frost took all the foliage from the 
trees, but apparently did not affect the insects. Many trees were 
not able to put out a full foliage all through the season, due to the 
attack of this aphid and also to injury by a species of Eriophyes. 

Meliana albilinea Hiibner. Injury to timothy heads by the wheat- 
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head army-worm was very common in the northern half of the state 
this year. This was part of an outbreak that extended into Jdinne- 
sota and eastern South Dakota. The damage was more serious than 
it has been for years. In some cases oats were also slightly dam- 
aged, but most of the injury was to the timothy. From a series 
of observations it was found that early fall pasturing of infested 
meadows greatly decreased the injury in those meadows the follow- 
ing year. Apparently the stock eat the grass down so well that the 
larvae of the second generation in the late summer are practically 
starved out. 

Peronea minuta Rob. Several nurseries in the state are again 
having trouble with the lesser apple leaf-folder. The second and 
third generations of the leaf-folders were exceptionally numerous. 

Grasshoppers became abundant during the summer, especially in 
meadows and along roadsides. There were two species that were 
most abundant: Melanoplus femur-rubrum DeG., and Melanophs 
biirillalus Say. 


Scientific Notes 

An Unusual Invasion of Aedes sbllieitans in Louisiana during July, 1910. — 

On July 12, 1910, notes were made on a very unusual abundance of Aedes sollicitans 
in Pointe Coupee Parish, Louisiana. For several weeks before and after that date 
all field operations were suspended on account of the mosquitoes. Ordinarily 
negroes pay no attention to mosquitoes. They very seldom have mosquito bars in 
their cabins. At this time, however, it was impossible for the managers to force 
the negroes to work in the fields. Live stock suffered very severely. The cattle 
from the pastures and woods assembled on high places like the levees. Here they 
galloped back and forth through the night. The mosquitoes were less abundant 
in the daytime at least when the sun was shining. During cloudy weather in day- 
time they appear to be as active as at night. Some animals, more susceptible than 
others, were attacked to such an extent that the hair was all saturated with blood. 

In company with one of my agents and two other men I went into the cotton 
field on the afternoon of July Pith with a large number of negroes in order to apply 
poison. The negroes had to be forced to go to the field. During the short time 
we were able to stay in the field all the members of the party attempted to protect 
themselves from the mosquitoes by moving the arms violently and stamping the 
feet. The negroes were as active in this as the white members of the party. In 
spite of what was done it is very doubtful if, for a single instant, there were less than 
100 mosquitoes on each member of the party. Something over a pound of oil of 
cifcronella was used but it had little effect. After about half an horn- spent in the 
field, we were compelled to return to the headquarters. Upon nearing the store 
one of the men frantically jumped from the wagon and ran to seek shelter. He 
stated that every puncture gave him extreme pain. In my own case no sharp pains 
were experienced and there were no unusual after-effects. 

W. D. Hunter, 

Bureau of Enlo?nology, U. S. Department of Affriculture. 
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The editors will thankfully receive news items and other matter likely to be of In- 
terest to subscribers. Papers will be published, so far as possible, in the order of re- 
ception. All extended contributions, at least, should be In the hands of the editor the 
first of the month preceding publication. Reprints may be obtained at cost. Con- 
tributors are requested to supply electrotypes for the larger illustrations so far as pos- 
sible. The receipt of all papers will be acknowledged.— Eds. 

The dedication of an admirably equipped building, noticed on other 
pages of this number, to the training of young men in entomology 
marks another advance in the rapid progress this science is making 
in America, Special buildings are provided only when necessary, 
the need in turn depending largely upon the demand for such techni- 
cal knowledge and not a little upon the ability of those responsible 
for the training of the students. The splendid structure recently 
completed at the Massachusetts Agricultural College is a worthy 
monument to the ability of a beloved veteran, Prof. C. H. Femald, 
who unfortunately has been obliged, on account of ill health, to retire 
.from active teaching. Nearly a quarter of a century of work has 
made it possible for him to exercise through his students a profound 
influence upon the development of American economic entomology. 
It is a pleasure to note that the development of the department he 
has been so largely instrumental in building up is to be continued 
along progressive linos. We confidently look for a maintenance of 
the present high standards and take this opportunity of congratu- 
lating the institution upon the possession of such an admirably 
equipped department. 

Schools giving special training in entomology, particularly its eco- 
nomic or practical aspects, are a comparatively recent development, 
yet excellent is the adjective which must be applied to much of the 
earlier work by men compelled to fit themselves progressively for the 
solving of various problems. Considering the numerous handicaps 
under which our earlier workers labored, it is a question whether 
any could have done much better. They have laid a solid foundation 
upon which all subsequent students must build. The enormous 
development of recent years has been made possible by conditions 
beyond our control, namely, extended and serious depredations fol- 
lowing the normal development of a comparatively new country. 
The demand for knowledge has stimulated the training of men and, 
as a result, we have in America unrivaled opportunities for the study 
of applied entomology, not only in the university and college but 
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also throughout the country. The investigations of special prob- 
lems by corps of well trained men means the making of entomological 
history which will have a profound influence upon our future Welfare. 
The relative importance of different phases of this work can not be 
accurately estimated at the present time. It will be interesting, a 
generation or so later, to make a critical comparison between the work 
of our pioneers and those who have had the advantage of the best 
training a university or special school can bestow. 


Reviews 

The Coleoptcra or Beetles of Indiana, by W. S. Blatciilf.y, 
Ind. Dep’t of Geol. and Nat. Resources, Bui. 1, p. 1-1386, f>90 figures. 
1910. 

.The beetle book has appeared and marks a most important step in further popu- 
larizing our knowledge of this extensive order. The author follows the classifica- 
tion of LeConte and Horn and with the cooperation of specialists in many groups 
has produced a moat creditable publication and incidentally laid all entomologists 
under obligation. The scope of the work, describing as it does, over 2,500 species, 
compels brevity. Only 24 pages are devoted to introductory matter and that is 
mostly morphological. The remaining pages consist of a descriptive catalogue 
exclusive of the Rhynchophora, of all 6pecies known to occur in Indiana. Tabled 
are given for the separation of families, tribes, genera and species. The descrip- 
tions, though brief, are sufficient for the recognition of most speci.es. Citations of 
the more valuable papers for both groups and genera and a glossary add much to 
the value of this work. The large number of illustrations taken from various sources 
add greatly to the value of the work, though its appearance is somewhat marred by 
their miscellaneous character. 

This work is indispensable to working entomologists, since it is the first attempt 
known to us to produce a systematic account of the beetles occurring in any repre- 
sentative life zone of America. It will be especially valuable to .those in the Central 
States and of great service to others in approximately the same faunal area. We 
regret to note that it has been possible to issue only 1,000 copies of this bulletin. 
The author is to be congratulated upon having completed such an extensive work 
and it is to be hoped that he will soon be able to publish a similar account of the 
Rhynchophora. 

Insects and Diseases, by Rennie W. Doane, Henry Holt & Co., 
p. 1-227, figures 112. 1910. 

This timely, popular work brings together the most important facts, largely from 
sources inaccessible to the general reader and even to many physicians and ento- 
mologists, in regard to t||| development, habits, structure, life histories and methods 
of controlling the insectsThscussed. This little volume illustrates anew the economic 
importance of the Diptera, since about one half of the text is devoted to discussions 
of various flies and methods of controlling them. The house or typhoid fly and vari- 
ous mosquitoes, especially the forms conveying malaria and yellow fever, are treated 
in considerable detail. The chapter on ticks and mites and their part in the dis- 
semination of disease is exceptionally interesting. The chapter devoted to fleas 
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and plague with its account of conditions obtaining upon the Pacific coast is most 
pertinent. The excellent series of illustrations, for the most part original, adds 
much tq the value of the volume. The value of this work to the professional ento- 
mologist at least, is greatly increased by the somewhat extended and carefully 
selected bibliography. Only a few errors have been noted. Through an over- 
sight the sexes have been wrongly indicated in figures 76 and 77, while the name of 
one author cited is given in two different forms, neither correct. The volume as 
a whole will be found of great service, not only to those desiring a general knowledge 
of the subject, but also to professional entomologists who may wish to look up the 
original sources of information. 


Current Notes 

Conducted by the Associate Editor 

Mr. H. F. Wilson of the Bureau of Entomology has resigned to accept a position 
under Prof. A. B. Cordley at the Agricultural Experiment Station, Corvallis, Oregon. 

Mr. John D. Tothill, formerly of the Ontario Agricultural College, Guelph, has 
been appointed assistant in the Bureau of Entomology of the U. S. Department of 
Agriculture and has been working since July 1, 1910, on Tachinid parasites of Ihe 
gypsy moth at the parasite laboratory at Melrose Highlands, Mass. 

Dr. Alexander Petrunkevitch of the American Museum of Natural History has 
been appointed instructor in zoology in the Sheffield Scientific School of Yale Uni- 
versity. 

J. C. Bridwell, instructor in zoology and entomology at the Oregon Agricultural 
' College and assistant entomologist of the Station, has resigned to a&ept a similar 
position at the University of California. * 

According to the Experiment Station Record, Mr. Charles R. Jones, formerly of 
the Bureau of Entomology, has accepted an appointment as entomologist to the 
Philippine Board of Agriculture at Manila, P. I. 

According to Entomological News, Mr. C. B. Hardenberg, formerly connected 
with cranberry insect investigations for the State of Wisconsin and for the U. S. 
Department of Agriculture, has been appointed entomologist to the Transvaal at 
Pretoria. 

Prof. John B. Smith of Rutgers College, and state entomologist of New Jersey, 
Bailed for Europe, August 20, and returned about the middle of October. 

According to Science, Folsom's “Entomology” has been translated into Japanese 
by Messrs. Miyake and Uchido of Tokyo. 

. In the course of lectures on public health problems and the prevention of disease 
to be given at Teachers' College, Columbia University, one lecture on “Flies and 
Other Insects as Carriers of Disease” is scheduled for December 5, the lecturer to 
be announced later. 

Harry Evans, assistant entomologist at the Kansas Station, has resigned to 
accept a position at the Ohio Station. 

J. S. Houser, assistant entomologist of the Ohio Station, has been granted a year’s 
leave of absence for post-graduate study at Cornell University. 

Mr. H. 0. Marsh, agent and expert of the Bureau of Entomology, and engaged 
in truck crop investigations, resigned his position June 30, 1910. 

Mr. W. R. Walton, scientific artist of the Laboratory of Economic Zoology at 
Harrisburg, Pa., has resigned to accept a similar position in the Bureau of Ento- 
mology at Washington, D. C. 
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Prof. H. A. Surface, economic zoologist of Pennsylvania, conducted a series of 
public meetings in the model orchards throughout the state during the fall. The 
results of the spraying experiments and demonstrations were studied and explained. 

According to the Experiment Station Record , Mr. D. L. Van Dine of the Bureau 
of Entomology, and formerly of Honolulu, T. H., has been appointed entomologist 
of the Porto Rico Sugar Producers' Station, with headquarters at San Juan. 

Miss C. F. Kephart, B. S. A., a graduate of Cornell University in the class of 
1910, and for two years before graduation a student assistant in entomology, has 
been appointed assistant in the entomological department of the New Hampshire 
College of Agriculture and the Mechanic Arts. 

Mr. W. S. Abbott, who graduated last June from the New Hampshire College, 
has accepted the position of assistant entomologist at the New Jersey Agricultural 
Experiment Station, New Brunswick, N. J. 

Mr. F. A. Johnson, of the Bureau of Entomology, has been assigned to work at 
the Virginia Truck Station in place of E. G. Smyth, who has been transferred to 
other work of the Bureau. 

The Board of Directors' of the Agricultural and Mechanical College of Texas, Col- 
lege Station, Texas, have recently reestablished the Department of Entomology iu 
that institution. In 1909. the teaching of entomology was placed in the hands of the 
Biological Department and was under the supervision of the professor of botany. 
Under the new arrangement the department of entomology is separate and distinct, 
with Mr. Wilmon Newell as professor of entomology and Mr. Ernest E. Scholl as 
assistant professor. 

Mr. Arthur I. Bourne, a graduate of Dartmouth College, who took a year of grad- 
uate study at the Massachusetts Agricultural College and for the past year has been 
assistant in the Bureau of Entomology at Washington, has returned to the college 
at Amherst as assistant in entomology. Mr. Bourne will also continue his studies 
in the graduate school. 

The new building for entomology and zoology at the Massachusetts Agricultural 
College at Amherst, Mass., was dedicated November 11, the principal addresses 
being given by Dr. L. 0. Howard, chief of the Bureau of Entomology at Washing- 
ton, and Dr. W. E. Hinds of the Alabama Polytechnic Institute, Auburn, Ala. 
A brief account of the exercises and a description of the building appear on other 
pages of this number of the Journal. Among other entomologists present besides 
’those residing at Amherst were noticed Dr. E. P. Felt, Albany, N. Y., Mr. H. 
E. c Hodgkiss, Geneva, N. Y., Dr. W. E. Britton and Mr. D. J. Caffrey, New Haven, 
Conn., Mr. C. W.- Johnson and Mr. D. M. Rogers, Boston, Mass., Mr. A. F. 
Burgess, Melrose Highlands, Mass., Mr. A. H. Kirkland, Huntington, Mass., Mr. 
H. J. Franklin, Wareham, Mass., and Mr. H. L. Frost, Arlington, Mass. 


Journal Economic Entomology Publishing Company 
The annual meeting of the stockholders of this company will be held on Decem- 
ber 28 or 29, in connection with the meeting of the Association of Economic Ento- 
mologists at Minneapolis, Minnesota. The precise time and place will be announced 
at the sessions of that Association. Members of the advisory board are hereby 
notified that it devolves upon them to nominate the elective officers. 

E. P. Felt, President. 

E. Dwight Sanderson, Secretary. 


Mailed, December 15, 1910. 
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Abies concolor, 374. 
grandis, 374. 
nobilis, 343. 

Acacia, 402. 

Acer dasycarpum, 380. 
negundo, 376. 

Acetylene gas trap lanterns, 74. 

Acliorutes, 205. 

Acridium purpuriferum, 265. 

Aedes sollicitans, 504. 

Aesculus glabra, 371. 

Agaricinefe, 205. 

Agrilus anxius, 184. 

Ainslie, C. N., 440. 

Alabama argillacea, 213. 

Alder, 416. 

Aleurodcs vaporariorum, 181. 

Alevrodes citri, 216. 

Alfalfa, 150, 151, 152, 153, 154, 163, 164, 
195, 459, 460, 461, 462, 466, 470. 
leaf-weevil, 459-470. 

Almond, 158, 229, 431, 432. 

Alnus, 429. 

oregonia, 371. 
rhombifolia, 375. 

Alsophila pometaria, 435. 

Amara avida, 98. 

Ainara avida as a strawberry pest, 
97-99. 

Amaranthus sp. 151. 

Amblyomma dissimile, 222. 
varium, 222. 

Ambrosia beetle, 216. «■ 

American cockroach, 100, 215. 
proeris, 215. 

Ampeloglypter ater, 358. • 
sesostris, 358. 

Amygdalus communis, 158. 

Anaphoidea conotracheli, 453. 
sordida, 453. 

Anasa tristis, 181. 

Anatis 15-punctata, 434. 

Angoumois grain moth, 56. 

Anisota rubicunda, 148, 211. 
stigma, 211. 
virginiensis, 148. 

Anomadus obliquus, 361. 

Anopheles, 15. 

Ant common field, 495. 

Anthonomus grandis, 212. 
nebulosus, 358. 
pallidus, 358. 
scutellatus, 357. 
squamosus, 453. 

Antlered maple caterpillar, 146, 210. 

Apanteles congregatus, 434. 


Apatela populi, 186. 

Aphelinus diaspidis, 398-401. 
fuseipemiis, 259. 
inytilaspidis, 258. 

Aphididae, 207, 209; collected in the 
vicinity of Stanford University 
372-81; List 380, Bibliography 
380-81. 

Aphididae, plant louse notes fcont’d). 
367-71; 403-407. 

Aphididae of Illinois, list annotated, 
407-420; 482-499. 

Aphids, 434. 

Aphis albipes, 376. 
asclepiadis, 404. 
atriplieis, 405. 
hakert, 377, 405, 495. 
brassicae, 180, 376, 405. 
cardui, 404. 
ceanothi, 377. 
cephalanthi, 405. 
eerasifolii, 405. 
ehenopodii, 405. 
eorcopsidis, 483, 
cornifoliac, 208, 209, 405, 484. 
crataegifoliae, 377. 
forbesi, 215. . 
frondosic, 483. 
gillettei, 407. 
gossypii, 180, 213, 404. 
helianthi, 407, 484, 485. 
illinoisensis, 485. 
lonicerae, 487. 
lutescens, 377. 
niaidi-radicis, 182, 405. 
mali. 377. 
medicaginis, 376. 
neillia’, 488. 
nerii, 377. 
oenotherae, 488. 
pomi, 207, 208, 209, 210, 404. 
populifoliae, 489. 
pyri, 404. 
ripariae, 404. 
rufomaculata, 182. 
rumicis, 376, 405. 
salicicola, 403. 
sainbuci, 405. 
setariac, 210, 503. 
sorbi, 404. 
spiraeella, 404, 490. 
viburnicola, 207, 208, 209. 
vitis, 486. 

Alphit.obius diaperinus, 215. 

Aphrophora parallela, 210. 
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Apple, 29, 32, 39, 57, 146, 148, 155, 
159, 160. 162, 163, 164, 168, 169, 
171, 173, 174, 175, 176, 177, 178, 
188, 189, 191, 192, 193, 194, 197, 
210, 211, 246, 249, 341, 357, 358, 
361, 374, 404, 405, 430, 431, 432, 
434, 435, 460, 470, 472, 474, 475, 
476, 477. 

leaf-hopper, 182, 210, 503. 
maggot, 169-172. 
tent caterpillar, 215. 

Apricots, 229, 402. 

Aprostocetus diplosidis, 206. 

Aptcrite, 182. 

Aramigus fiiUeri, 361, 364. 
tessellatus, 362. 

Arbutus men/iesii, 379. 

Argentine ant, 207, 213, 423. 

Army worm, 303. 

Arsenate of lead, 22, 29, 30, 31, 43, 
176, 182, 196, 211, 214, 362, 
470, 471, 473, 474, 475; dry, 
42, 46. 

Arsenic, 31, 32, 33, 34, 35. 36, 161, 187, 
188, 189, 192, 195, 196, 197, 233, 
267, 268, 269, 280, 281, 471; 
sprays or spraying, 29, 43, 187. 

Arsenic-bran mash, 31. 

Arsenical poisons, 32, 33. 35, 36, 43, 74. 

Arsenical poisoning of fruit trees, 
32-35, 187-197. 

Arsenious sulfid, 29, 30; of lime, 34; 
of soda, 268, 269. 

Artemisia tridentata, 365. 

Asclepias, 368, 404. 
mexicana, 377. 

Asparagus, 182. 

beetle, 39, 180. 257. 
plumosus, 182, 402. 
sprengeri, 402. 

Aspen quaking, 489. 

Aspergillus glaucus, 236. 

Asphondylia monacha, 347. 
salictaria, 355. 

Aspidiotus ostrereformis, 258. 
perniciosus, 103, 215. 
rapax, 259. 

Aster, 166, 168, 182, 347. 

Asteroleeanium pustulans, 215. 

Asteromyia asterifolia, 349. 
divaricata, 348. 
dumosse, 348. 
flavomaculata, 349. 
lseviana, 349. 
margin ata, 349. 
nitida, 348. 
paniculata, 349. 
pustulata, 349. 
vesiculosa, 349. 
waldorfi, 348. 

Astragalus utahensis, 459. 

Asynapta saliciperda, 356. 

Atlas Locusticide, 268. 

Atripus floridanus, 364. 


Attagenus larvae, 104. 

Atwood, G. G., 71-76. 

Aulacaspis pentagon a, 215, 27.^ 
rosse, 481. 

Auleutes tenuipes, 453. 

Baccharis halimifolia, 364. 

Bacillus rossi, 481. 

Bacteria, 150, 234. 

Bacterial leaf spot, 236. 

Bacterium pruni, 235. 

Ball, E. D., Titus, E. G., and Greaves, 
J. E., 187-197. 

Bamboo, 376. 

Barber, T. C., 420-425. 

Barberry, 378. 

Basswood, 367. 

Bean, 204, 214. 
cultivated, 380. 
leaf-beetle, 214, 303. 

Beech, 146, 147, 148, 376, 389, 390. 
Berberis, 273, 378. 

Betula, 367, 369, 376, 429. 
fontinalis, 371. 
glandulosa, 428. 
populifolia, 435, 436. 
verrucosa, 429. 

Bidcns bipinnata, 483. 
vulgat a, 410, 483. 

Birch, 146, 162, 184, 367, 371, '435, 436. 
bucculatrix, 435. 

Birds, 44, 148, 162, 186, 271, 437, 438. 
Bishopp, F. C., 314-315. 

Black lady beetle, 432. 

Blackberry, 361. 

Black flies, 27, 28, 29; in the White 
Mountains, 27-29. 
leaf extract, 31, 208, 209. 
Blackleaf tobacco extract, 62. 

Black scale, 446, 447, 448, 450, 451, 
473. 

soap, 501. 

Blackthorn, 158, 

Bladder ketmia, 151, 152. 

Blatchlev, W r . S., 506. 

Blatella germanica, 100, 215. 

Blattid notes, 100-101. 

Blcpharipa scutellata, 284, 285, 289, 
292. 

Bobwhite, food of, 295-313, 437 : 43S; 
insects eaten, 303-306; biblio- 
graphy, 313. 

Boll weevil, 20, 114, 116, 141, 212, 452, 
453, 455, 456. 

Bollworm, 49, 122, 135, 212, 213, 314, 
315. 

Bordeaux mixture, 176, 229, 473, 475. 
nozzle, 28, 40, 172, 173, 174, 175, 
176, 177. 

Borrichia frutescens, 364. 

Bowker's tree soap, 208. 

Box elder, 69, 162, 166, 503. 
aphid, 503. 
hedge, 342. 
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Bracon mellifcor, 452. 

Brassica campcstris, 478. 

Bridal wreath, 404. 

Britton, W. E., 12-20, 434-436, 442. 
Bronze birch-borer, 184. 

Brooks, F. E., 442. 

Broom com, 206. 

Brown locust, 263, 265, 266, 271. 
mites, 31, 432. 

Brown-tail moth, 16, 45, 46, 71-76, 118, 
121, 161, 179, 211,212, 217, 225, 
273, 274, 287, 290, 292, 333, 340, 
393, 394, 435, 501, 502. 

Bryobia pratensis, 208. 

Bucculatrix canadensisella, 435, 436. 
Bud weevils, 358. 

Buffalo gnat, 217. 
pea, 459. 

Bufo marinus, 222. 

Burdock, 166, 168. 405. 

Burgess, A. F., 38-42, 217-222. 

Burlap, 39, 435, 468. 

Burr-clover, 459, 460. 

Bursa b. pastoris, 404. 

Buttercup, 373. 

Button-bush, 405. 

Buxus sempervirens, 342. 

Cabbage, 180, 182, 214, 356, 357, 366, 
405. 

aphis, 180. 
maggot, 180. 
plutella, 183. 
worm, 180, 303. 

Cadelle, 21.4. 

Calocoris rapidus, 315. 

Calandra grariaria, 215. 

oryz®, 47, 49, 53, 54, 214. 

Calaphis betulaecolens, 369. 
castaneae, 368. 

Calcium carbonate, 63; chloride, 143, 
oxide, 34. 

California blight, 236. 

Calla lily, 183. 

Callipterus, alni, 416. 
amndicolens, 376. 
betulaecolens, 376, 417. 
cary®, 376. 
castane®, 376. 
coryli, 417. 
hyalinus, 416. 
quercifolii, 415. 
quercus, 376. 
tili®, 372, 376. 
ulmifolii, 376. 

Callopistria florid ensis, 183. 

Callosamia promethea, 89, 342. 
Calosoma calidum, 148. 

frigidum, 148, 211, 217-222, 391, 
392, 393. 

sycophanta, 218, 221. 

Calycopis cecrops, 315. 

Canada thistle, 404. 


Cane borer, 213. 

Canker, 81, 234. 

Canker worms, 39, 303, 435. 

Cantaloupe, 404. 

Carabidie, 97. 

Carabids, 98. 

Carolina poplar, 489. 

Carbon bi-sulphide, or di-sulfid/47-56,. 
57, 295, 361, 394, 395, 398. 
dioxide, 63, 142. 
tetrachloride, 104. 

Carbonic acid, 30. 

Carduus arvensis, 404. 

Carnation 182, 183. 

Cary a, 350. 

alba, 367, 368, 369. 

Caryoinyia antennata, 351. 
arcuaria, 351. 
earyic, 350. 
earysecola, 350. 
eonsobrina, 350. 
eynipsea, 351. 
glutinosa, 351. 
holotricha, .351. 
inanis, 351. 
nueicola, 351. 
persiccides, 351. 
thompsoni. 351 . 
tubicola, 350. 
sanguinolenta, 350. 

Cathartus ad vena, 49. 
gtcincllatus, 49. 

Cattle tick, 116, 135. 136. 

Cauliflower, 180, 405. 

Caustic soda, 268. 

Ceanothus cuneatus, 377. 

Ceeidoinyia atrocularis, 355. 
cary®, 216. 
erubesoens, 352. 
foliora, 352. 
niveipila, 352. 
q-oruca, 352. 

Cecropia, 293. 

Celery leaf blight, 17. 

Cephalanthus Occident alis, 405. 

Ceratitis capitata, 140, 171. 

Ccratoma trifurcata, 214. 

Cercospora circumcissa, 235. 
persic®, 235. 

Cercopeus artemisia?, 365. 
chrysorrlueus, 365. 

Cereals, 202, 213. 

Certificates, form of, 223-226. 

Ceutorhynchus anthonomoides, 366. 
lesquerellae, 366. 
squamatus, 366. 

Chsctopsis ®mea, 168. 

Chaitophorus aeeris, 414. 
betul®, 367. 

negundinis, 207, 208, 209, 376, 
503. 

nigrae, 375. 
populifoli®, 375, 489. 
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Chaitophorus quercicola, 415. 
spinosus, 415. 
viminalis, 375, 415, 493. 

Chalcidoidea, feeding habits of, 257- 
260. 

Chalcodermus seneus, 213, 357. 

Chenopodium, 405. 

Chermes coweni, 372. 
piceae, 342. 
pmicorticis, 372. 

Cherry, 146, 152, 159, 160, 210, 234, 
275, 365, 431, 432. 
ermine moth, 157-161. 
slugs, 32. 

Chestnut, 376. 

Chickens, 148. 

Chicken mite, 217. 

Chinch bug, 303. 

Chinese Mantis, 274. 

Chionaspis americana, 186. 
salicis-nigrae, 103. 

• Chittenden, F. H., and Marsh, H. O., 
477-479. 

Chloride, 87. 

Choke-cherry, 405. 

Cholornyia insequipes, 453. 

Chromaphis juglandicota, 367. 

Chrysanthemum, 182, 209, 481. 

Chrysomphalus aurantii, 398. 
obscurus, 216. 

Chrysops, 217. 

Cigarette beetle, 198-202, 214. * 

Cincticomia americana, 353. 
globosa, 353. 
raajalis, 352. 
pilulae, 352. 
podagra, 352. 
pustulate, 353. 
quercifolia, 353. 
serrata, 353. 
simpla, 353. 
symmetrica, 352. 

Cineraria, 402. 

Citrus fruit insects, 216. 

trees, 85, 364, 398, 401, 447, 448, 
473. 

Cladobius rufulus, 375. 
saliciti, 375. 

Clinodiplosis caryae, 351. 
florida, 352. 

Clinorhyncha filicis, 354. 

Clitocybe parasitica, 233. 

Clover, 151, 162, 163, 359, 380, 405. 
459, 460. 
aphis, 495. 
leaf weevil, 303. 

Cnethoeampa processionea, 290. 

Coccidse of Audubon Park, New Or- 
leans, La., 420-425; Boulder 
County, Colorado, 425-430, 481. 

Coccinella 9-notata, 503. 

Coccophagus lecanii, 401. 
immaculatus, 481. 

Coccus hesperidum, 401, 449. 


Cockerell, T. D. A., 425-430, 481. 
Cockroaches. 100, 101. 

Cocoanut, 272. • 

Codling moth. 29, 30, 31, 114, 122, 123 
124, 136, 239, 240, 243, 303- 
control in California 470-73; 
sprays for, 29-32; experiments 
on, 474-77; spraying for, 172- 
76. 

Coix lachryma, 402. 

Collar rot, 189, 191, 192, 194, 197. 
Collembola injurious, 204-205. 
Collinge, W. E., 204-205. 

Collins, C. W., 343-346. 

Colorado potato-beetle, 182, 214, 303 
503. 

Compsilura eoncinnata, 291, 292. 
Conifers, 273. 

Conium maculatum, 377. 
Conotrachelus crataegi, 357. 

nenuphar, 215, 453. 

Contarinia sorgliicola, 205-207. 

Cooley, R. A., 178-179. 

Copper, 233; sulfate, 173. 

Corn, 48, 49, 53, 54, 55, 56, 57, 149, 
150, 151, 152, 153, 154, 155, 
156, 157, 168, 182, 213, 405, 503. 
billbugs, 303. 
ear-worm, 149-157. 
louse ants, 303. 
root-aphis, 182. 

Comus, 185, 273, 407, 484. 
borer, 184. 
paniculata, 103. 
stolonifcra, 103, 407. 

Coryneum beyerinkii, 236. 

Cosmos, 166. 

Cotton, E. C., 141-145. 

Cotton, 20, 48, 212, 213, 214, 357, 362, 
363, 364. 
aphis, 213. 

boll weevil, 90, 303, 333. 
boll worm, 114, 303. 
caterpillar, 213. 

Cottonseed oil emulsion, 61, 62, 64. 
Cowpeas, 213, 214, 357. 

Cowpea pod-weevil, 213. 

Crataegus, 74, 357, 358, 410. 
crus-galli, 186. 
oxyacantha, 158, 377. 

Creosote oil, 104. 

Crioceris asparagi, 180, 257. 
Crossocosmia sericarire, 284, 289. 
Croton bug, 215. 

Crown gall, 68, 225, 236, 246, 247, 248, 
249, 250, 274. 

Crude coal tar creosote, 39. 

oil, 74, 164, 233. 

Cryptorhynchus lapathi, 184. 
Cucumbers, 180, 181, 404. 

Cucumber beetle, 12-spotted, 203. 
Culex pipiens, 121. 

Curculio, 177, 236. 

Cutworms, 303, 435. 
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Cyanide, 85, 86, 87, 88, 318. 

Cyanide of sodium, 85, 86. 

Cyanogen, 85, 86, 87, 88. 

Cyclone spray, 74. 

Cylas formicarius, 214. 

Cyrtocanthacris septemfasciata, 265. 
Cytospora, 232. 

Dahlia, 166, 168. 

Daisies, 168. 

Darling, S. T., 222. 

Dasyncura albovittata, 355. 
annulipes, 354. 
atricomis, 355. 
califomica, 355. 
corticis, 355. 
florida, 352. 
gemmae, 355. 
glandis, 351. 
orbitalis, 354. 
salicifolia, 354. 

Datana sp., 290. 

integerrima, 216. 

Davidson, W. M., 372-81. 

Davis, J. J., 180-186, 407-420, 4S2-499. 
Dean, W. H., 205-207, 442. 

Deciduous fruits, 215. 

Dendrolimus pini, 121, 122. 
Dermanysus gallinise, 217. 

Diabrotica 12-punctata, 213, 315. 

vittata, 180, 214. 

Diacrisia virgiuica, 32. 

Diteretus calif ornicus, 376. 
Diapheromera femorata, effect of 
moisture and dryness^on, 479- 
481. 

Diatnea saccharalis, 213. 

Dickerson, E. L., 316-317. 

Dicrodiplosis qucrcina, 354. 

Dichromeris marginellus, 341. 
Diedrocephala coccinea, 315. 
Differential locust, 213. 

Dione vanilke, 217. 

Dock, 372. 

Doane, R. W., 506. 

Dogbane, 4<W. 

Dog-wood, 103, 162, 1X4, 407. 
Drepanaphis monelli, 371. 
Drephanosipbum platanoides, 377. 
Drosophila sp., 25. 

Drug-store beetle, 214. 

Dust sprayer, 42. 

Dwarf mulberry disease, 230. 

Easter lily, 182. 

Economic entomologists, proceedings 
1-64, 113-222. 

Elm, 35, 39, 40, 44. 148, 162, 186, 374, 
436. 

leaf beetle, 39, 40, 211, 259, 3>1, 436. 
Kmpoasca mali, 162-65, 182, 210, 
417, 503. 

Enarmonia prunivora, 216. 

English sparrow, 186, 343, 344. 


Ennomos subsignarhis, 381. 

Ennyomma globosa, 453. 

Enzymes, 230, 234. 

Epargyreus tityrus, 121. 

Epicaerus formidolosus, 360, 361. 
imbricatus, 359, 360. 
lepidotus, 360. 
lucanus, 360. 
mexicanus, 360. 
sulcatus, 360. 
texanus, 360. 

Epilachna borealis, 214. 

Epitrix cucumeris, 503. 

Eriococcus azalea*, 481 . 
borealis, 428. 

Kriophycs pyri, 210. 

Eucalyptus, 402. 

Eucallipterus tilia*, 367. 

Euceraphis betula.*, 37 1 . 

Euchcctias egle, 290. 

Eudoromvia rnagnicornis, 288. 

Eugonia alniaria, 135. 
autumnaria, 133. 

Euonymus alata, 275. 
atropurpureus, 159. 

Eupelmus allynii and Stictonotus iso- 
somatus, 202-204. 

Euphorocera, claripcnnis 89, 288, 291. 

Euproctis chrysorrhoea, 16, 118, 211, 
435,500,501. 

European box leaf midge, 342. 
beetle, 218. 

insects in America, 340-43. 
juniper webworrn, 341. 
lettuce plant louse, 181. 
sycamore. 377. 

Eurytoma tylodermatis, 453. 

Eutrichosoma albipes, 4.53. 

Evergreens, 38. 

Exart ema permundanum, 185. 

Exhibits at state and county fairs, 
329-340. 

Exorista sp., 168. 
amplexa, 291. 

Fall army worm, 214. 

webworrn, 185, 210, 216. 

Felt, E. P., 24-26, 172-176, 340-43, 
347-56. 381, 474-477. 

Fern, 183, 402. 

Fernald, H. T., 273-275, 445-446. 

Ferns, greenhouse, 376, 

Fickle midge, 181. 

Fifteen-spotted lady beetle, 434. 

Fig, 215. 

Fire-flies, 372. 

Fish, 27, 28, 29. 

Fiske, W. F., 88-97, 386; and Burgess* 
A. F., 389-394. 

Flies, 15. 

Flowers of sulphur, 434. 

Fly paper, 200. 

Foeniculurn vulgare, 377. 

Forget-me-not, 378. 

Foxtail, 151, 206. 
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Fraxinus excelsior, 159. 

Free sulphur, 63. 

French* C. 325. 

export, plant inspection, 499-502. 
Friend nozzle, 172, 177. 

Frontina alctise, 291. 

frenchii, 289, 291, 293. 

Frost, H. L., 250. 

Frosty mildew, 236. 

Fruits, 82. 

Fruit flics, 25, 140, 171. 

Fuma carbon di-sulfid, 54, 55. 
Fumigation box materials, 394-398. 
Fungi, 33, 204, 205. 

Fungous disease, 37, 148. 
gnats, 205. 

Galerucella luteola, 211, 381. 

Gall midges of Aster, Carya, Quer- 
cus and Salix, 347-56. 

Garden flea-hopper, 184. 

. parsley, 493. 

webworm, 213. 

Gasoline engine, 40. 

torch, 39. 

Gates, B. N., 108. 

Geranium, 402. 

Giant bur-elder, 165, 166, 168. 

ragweed, 165, 166, 168. 

Gillette, C. P., 29-32, 207-210, 367-71, 
403-407. 

Gipsy moth, 16, 36, 42, 43, 44. 4$, 46, 
73, 74,76,98, 104, 121, 179, 211, 
217, 218, 221, 273, 274, 284, 285, 
286, 292, 333, 343, 393, 394, 435, 
452, 501, 502. 

Glieosporium hclicolor, 236. 

Glycerine, 394, 395, 397. 

Golden glow, 166, 168. 
rod, 402. 

Good’s whale-oil soap, 208. 

Goodwin, W. H., 326. 

Gooseberry, 162. 

Gossard, H. A., 329-340. 

.Grain, 48, 49, 56, 82, 104. 
insects, 49, 55, 214. 

Grape, 357, 358, 401 
fruit, 472. 

Graphorhinus vadosus, 359. 
Grasshoppers, 31, 501. 

Green apple aphis, 434. 
bug, 135. 

house, leaf-tyer, 182. 
thrips, 183. 
white fly, 181. 

Grindclia squarrosa nuda, 453. 

Ground beetles, 98, 437. 

Groundsel, 378. 

Gulf Fritillary, 217. 

Gummosis, 234. 

Hiematobia serrata. 217. 

Hairy vetch, 459. 
lialticus uhleri, 184. 


Hand pump, 30, 40. 

Harlequin cabbage bug, 214. 

Harpalus, 97. 

caliginosus, 97. 
pennsylvanicus, 97. 

Harrisina americana, 215. 

Hawthorn, 158. 

Haw-trees, 357. 

Haywood, J. K., and McDonnell, 
C. C., 322. 

Hazel, 146. 

Headden, W. P. ( 32-35. 

Headlee, T. J., 149-157. 

Helianthus, 405, 407. 
annuus, 485. 
divarieatus, 485. 
grosseserratus, 485. 

Heliothis obsoleta, 49, 212, 314, 315. 
Heliothrips hiemorrhoidalis, 183. 
Hemerocampa leucostigma, 185. 
Hemogregarine, 222. 

Hemp, 166, 168. 

Hertzog, P. H., 198-202. 

Hessian fly, 202, 203, 303. 
Heterocampa guttivitta, 210, 146, 148, 
218; natural control, 389—94. 
Hewitt, C. G., 319. 

Hickory, 146, 347, 350, 367, 409. 
twig-girdler, 216. 

Hinds, W. E., and Turner, VV. F., 
47-56. 

Hippodamia eonvergens, 503. 
Hitchings, E. F., 146-148. 

Hollyhock, 160, 168. 

Homaledra sabalclla, 217. 
Honeysuckle, cultivated, 377. 

Hogs, 49. 

Hopkins, A. D., 326. 

Hopperdozer, 164. 

Horismenus lixivorus, 453. 

Hormomyia verruca, 354. 

Hornbeam, 146. 

Horn-flv, 217. 

Horses, 49, 150. 

Horse chestnut, 371. 

Horse-radish, 181. 
flea-beetle, 181. 

Horticultural inspectors, proceedings, 
65-84, 223-250; work, 69-71. 
House-fly. observations on, 24-26. 
Howard, C. W., 260-272. 

Howard, L. O., 76-77, 257-260, 499-502. 
Hyadaphis aegopodii, 493. 
caprea?, 493. 
cicutse, 493. 
pastinacae, 493. 
salicis, 493, 494. 
umbellalorum, 493. 

Hyalopterus arundinis, 377. 
Hvdrangie, 185, 273. 

Hydrocyanic acid gas, 72,85, 86, 8;. 
181, 183, 199, 395, 398; effects ou 
the human system, 317-319. 
Hyphantria cunca, 185, 216 
textor, 292. 
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Hyponomeuta, 76. 
evonymella, 159. 
mahalebella, 159, 160. 
malinella, 158, 159, 160, 161. 
multipunctella, 159. 
padelia, 157, 158, 159, 160. 161, 
341. 

malinella, 341. 

Hymenopterous parasites, 92. 
Hyperparasites, 89. 

Hypostena variabilis, 168. 

Hunter, W. D., 504. 

Ichneumon, sp., 392. 
lsetus, 168. 
orpheus, 168. 

Idiopterus nephrelepidis, 376. 

Iguana tick, 222. 

Illinois insects, 180-1 <86. 

Imbricated snout beetle, 303. 

Imported cabbage worm, 214. 

nursery stock, European condi- 
tions as affecting, 76-77. 

Insect catching machine, 314-315. 
Insecticide Act of 1910, 275-282. 

tests for destruction of aphididse 
and their eggs, 207-210. 

Insects attacking men and live stock, 
217. 

in Iowa, 1910. 

Inspectors’ discussion, 241-250. 
Iriaomyrmex humulis, 207, 423. 

Irish potato, 101. 

Iron sulphid, 473. 

Isosoma allynii, 202. 

grande, 202. 

Iva xanthifolia, 407. 

Ivy, 376. 

Jerusalem cherry, 402. 

Juglans califomica, 402. 
nigra, 367, 368. 
regia, 367. 

Japan plums, 229. 

Japanese persimmons, 215. 

June drop, 235. 

Johnson grass, 206. 

June beetle, 434. 

Juniper, 341. 

Kaffir corn, 206. 

Kedzie arsenate, 196. 

Kelly, E. O. G„ 202-204. 

Kerosene, 59, 233, 315. 

emulsion, 22, 57, 59, 61, 62, 207, 
208, 319. 

Lachnostema fusca, 216. 

prunina, 216. 

Lachnus abietis, 374. 
alnifolise, 375. 
occidental^, 372, 374. 
pini-radiata% 374. 
viminalis, 374. 

Lady beetle, 503. 


Lambs’ quarters, 151, 165, 405. 

Land plaster, 180. 

Lantana, 402. 

Laphygma frugiperda, 214. 

Lappa officinalis, 405. 

Larch sawfly, a correction, 319. 
Larkspur, 166. 

Lasiocampid, 275. 

Lasiodenna testaceum. 214. 

Lasio|)teru clarkei, 348. 
queri'iflonr, 352. 
quercipcrdn, 354. 

Lasius n. ainericanus, 495. 

Lathyrus venosus, 459. 

Laurus lauruslinus, 377. 

Lavender, 402. 

Lead arsenate, 14S, 195, 19(1. 277, 
27S. 279, 280, 281, 282, 435, 471, 
472. 

Leafeurl, ‘236. 
leaf-eating insects, 43. 

Leaf-footed plant bug, 213. 

Leaf hopper, 168. 

Lemon, 472. 
oil, 181. 

Leopard moth, 436, 

Lepidocricu? herrieki, 362. 

Lepidosaphes boekii, 80. 
ulmi, 57, 186, 319. 

Ijcptinotarsa deeimlineala, 120, 182, 
214, 503. 

Lepjoglossus phyllopus, 213. 
Lesquerclla gracilis, 366. 

Lesser apple leaf-folder, 504. 
Lestodiplosis decemmaculata, 355. 

septemmaculata, 354. 

Lettuce, 181. 

Ligyrus rugieeps, 213. 

Lilacs, 319. 

Lime, 31, 34, 180. 

Lime arsenite, 30. 

Lime-sulfur, 30, 57, 58, 63, Ob 207, 
208, 236, 433, 434, 473, 474; 
concentrated, 239. 

Lime-sulfur wash, 319. 

Limncrium clisiocampc, 392. 

Limonius confusus, 182. 

Linden, 162, 184, 413, 417. 
borer, 184. 

linseed oil emulsion, 59, 61, 62, 04. 
Lissorhoptrus simplex, 213. 

Listronolus appendiculatus, 356. 
latiusculus, 356. 

Little peach disease, 81, 231, 244. 

Lixus scrohicollis, 453, 454. 

Locust destruction in South Africa, 
260-272. 
fungus, 271. 

Longistigma carya*, 413. 

platanicola, 413. 

Louisiana insects, 212-217. 

Low temperature, 231. _ 
apparatus, 140-145. 
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Loxostege similalis, 213, 315. 

Lye solution, 60. 

Lye-sulfur solution, 60. 

Lysol, 501. 

Lysiphlebus, 116. 
tritici, 135. 

Macrosiphum, acerifolii, 380. 
calif omicum, 380. 
circumflexa, 182. 
citrifolii, 380. 
lactucze, 181. 
orthocarpi, 380. 
pisi, 380. 
rosse, 372, 380. 
sonchella, 380. 
sanborni, 182, 209, 210. 
tulips, 380. 
viticola, 486. 

Macrosporium commune, 235. 

Maidenhair fern, 182. 

Maize, 319. 

Malacosoma americana, 117, 121, 215. 

Mamestra picta, 185. 

Manure, 181. 

Maple, 146, 148, 211, 481; Norway, 
414; red, 146; sugar, 146, 147, 
436. 

borer, 436. 

Margaropus, 116. 

Margaropus annulatus, 141. 

Masicera, myoidaea, 16S. * 

Massachusetts Agricultural College, 
Entomological Building, 445- 
446. 

May beetles, 216, 303. 

MavetioJa americana, 355. 
caulicola, 355. 
latipennis, 355. 
perocculta, 355. 
rigidse, 355. 
tumidosze, 356. 
walshii, 354. 

McAtee, W. L., 437-438. 

Mealy-bug, 215. 

Mcdicago denticulata, 376. 
lupulina, 459. 
saliva, .459. 

Medlar, 159. 

Megorismus fletcheri, 434. 

Melanoplus, bivittatus 504. 
differentialis, 213. 
femur-rubrum, 504. 

Melanoxantherium, smithise, 207, 208, 
209. 

Meliana albilinea, 503. 

Melilotus alba, 459. 
officinalis, 459. 

Melon, 180, 404. 
aphis, 180. 

Metadexia basalis, 453. 

Metcalf, Z. T., 108. 

Mexican cotton boll weevil, 48. 

Mice, 100. 


Microdontomerus anthonomi, 453, 
Milkweed, 368, 377. 

Millet, 151. 

Mills, 85. 

Milo maize, 206. 

Miscible oil, 72. 

Moisture, 56, 57. 

Molasses, 268. 

Monarthropalpus buxi, 342. 

Monellia caryze, 367. 
maculella, 368. 
marginella, 368. 

Morrill, A. W., 441. 

Morse, A. P., 104. 

Mosquitoes, 15, 28, 303. 

Moulton, Dudley, 326. 

Mountain ash, 162. 

Mules, 49. 

Mullein, 478. 

Murgantia histrionica, 214. 

Muscids, 286. 

Mustard, 357. 

Mycodiplosis holotricha, 351. 
Myiophasia amea, 453. 

Myzocailis asclepiadis, 368. 
bella, 368. 
caryaefoliae, 369. 
trifolii, 369. 
ulmifolii, 369. 

Myzus eteeagni, 208, 209. 
persieze, 182, 379. 
plantagincus, 495. 
rosarum, 379. 
vineze, 380. 

Naemospora crocea, 236. 

Nectarophora pisi, 214. 

Ncillia opulifolia, 488. 

Neillie, C. R., 319. 

Nematodes, 236. 

Neocerata rhodophaga, 183. 
Neolasioptera alb it arsis, 350. 
ramuscula, 350. ■ 

Newell, Wilmnn and Dougherty* 
M. S., 321. 

Newell, Wilmon and Smith G. D., 
253. 

New Hampshire insects, 210-212. 
Niagara lime-sulfur solution, 59, 60. 
Nice, Margaret Morse, 295-313. 
Nico-Fume, 209, 210. 

Nicotiani, 165. 

Nicotine, 207; extract, 181, 183. 
Nikoteen, 208. 

Ninebark sesiid borer, 184. 

Nitre poisoning, 33. 

Norfolk pine, 183. 

North American fever tick, 141. 
Norton, J. B. S., 228-236. 

Notaris punctieollis, 356. 

Notes of the season Id Connecticut,. 
434-436. 

Notolophus leucostigma, 39. 

Nozzle, typical name, 250. 
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Nursery inspection in Massachusetts, 
272-275. 

Nursery stock, 68, 71, 73, 74, 76, 77, 
79, 82, 83, 85, 158, 161, 241, 
245. 


Oak, 146, 148, 211, 347, 351, 361, 402, 
413; black, 376; blue, 376; 
English, 376; live, 374; post, 
415; red, 162; white, 146, 162, 
376, 415. 

Oats, 377^ 504. 

Obcrea tripunctata, 184. 

Obscure scale, 216. 

Official entomologist and farmer, 12- 

20 . 

Oils, 233, 236. 

Oil of citronella, 504. 

Oil emulsions, 74. 

O’Kane, W. C., 169-172. 

Oleander, 377. 

Olethreutes heinidesma, 185. 
Oligotrophus salicifolius, 354. 

Olive scale, 473. 

Omileus epicseroides, 361. 

Oncideres cingulata, 216. 

Onions, 182. 
maggot, 181. 
thrips, 182, 183, 214. 

Orange, 86, 215, 216, 401, 402, 447, 
448, 472. 

Tortrix, 401-403. 

Orchards, 85, 

Orchard inspection, increasing the 
demand for, 77-80. 

Orthocarpus purpurascens, 380. 
Orthoris crotchii, 453. 

Osage orange, 240, 241. 

Ox-eye daisy, 405. 

Oyster shell scale, 64, 186, 225, 319; 

spraying experiments, 57-64. 
Ozonium, 234. 

Pachytylus sulcicollis, 263. 

Pales pavida, 289. 

Palms, 217. 

Paleacrita vernata, 185. 

Pamera vincta, 479. 

Pamphilius Ipersicum, 435. 

Panama ticks, 222. 

Bapaipema cataphraca, 166, 168. 

nitela, 165, 166, 168. 

Papilio asterias, 121. 

Parasetigena segregata, 284. 

Parasitism by insect enemies of wee- 
vils, 451-458. 

Parexorista chelonias, 287, 289, 291. 
Paris green, 196. 278, 279, 280, 281, 
282, 471, 475, 503. 

Parrott, P. J., 157-161, 325. 

Parsley, 356. 

Parsley stalk weevil, 356. 

Passaflora incarnata, 217. 

Passion- vine, 217. 


Patch, Edith M., 3S5. 

Pea aphis, 214. 

Peach, 34, 215, 228, 231, 232, 233, 234, 

235, 236, 245, 246, 361, 379, 
430, 431, 432, 433, 435. 

Peach borer, 215. 

Peach, obscure diseases of, 228-236. 
Peach sawfly, 435. 

Peach yellows, 81, 228, 229, 230, 235. 

236, 244, 245, 246, 250. 

Pear, 32, 146, 160, 210, 357, 431, 432, 
435. 

Pear blight, 188. 

Pear leaf blister mite, 210. 

Peas, 204. 

Pecan, 216. 

Pecan huskworm, 216. 

Pegomya, brassicce, 180. 

fusciceps, 502. 

Pelargoniums, 402. 

Pemphigus beta?, 372, 410. 
corrugatans, 410, 482. 
fraxinifolii, 411. 
populiconduplifolins, 374. 
populimonilis, 374. 
populitransversus, 372. 
pyri, 410, 482. 
ranunculi, 372. 

Pentas, 402. 

Peony, 165, 166, 168. 

Pepper, celestial, 378. 

Pendroma saucia, 181, 182. 

Pcriplaneta americana, 100, 101, 215. 

brunnea, 215. 

Periwinkle, 380. 

Peronea minuta, 504. 

Phacepholis clegans, 363. 
obscura, 364. 

Candida, 364. 
pallida, 363. 

Phenaeoccus acericola, 436. 
Philadelphus coronarius, 404. 

Philienus spurn arius, 184. 

Phinotas oil, 27. 

Phlrcotribus liminaris, 338. 
Phlegethontius quinquemaculata, 434. 
sexta, 434. 

Phlyctcenia ferrugalis, 182. 

Phoma persica?, 234, 236. 

Phorbia cepetorum, 181. 

Phyllaphis fagi, 376. 

Phyllosticta persicse, 235. 

Phylloxera caryae-globuli, 409. 

vastatrix, 372. 

Phyllotreta armoracire, 181. 
Physoearpus opulifolius, 184, 185, 488 
l’hytonomus castor, 470. 
murinus, 459. 




518 


INDEX 


Pme, 38, 210; umbrella. 275; white 
38, 212. 
blight, 210. 
blister rust, 340. 

Pinus radiata, 374. 
maritima, 372. 

Pissodes notatus, 340. 
strobi, 340. 

Plagionotus speeiosus, 436. 

Plantago major, 495. 
rugelii, 495. 

Plantain, 495. 

Plant lice, 31, 3Q3. 

Platanus orientalis, 377. 

Platypus compositus, 216. 

Plum, 146, 158, 159, 160, 162, 210, 232 
234, 361, 377, 431, 432, 503. 
cureulio, 215. 

Plutella maculipennis, 183. 

Podabrus tomentosus, 372. 

Podisus maculivenfcris, 315. 
modcstus, 148. 

Pfecilonapsus lineatus, 479. 

Polygonum, 377. 

peiinsylvanicum, 151. 

Polyporus squamosus, 205. 

Pontia rap®, 180, 214. 

Poplar, 186, 374, 375, 489. 
and willow cureulio, 184. 

Populus, 375. 
alba, 489. 
deltoides, 489. 
fremonti, 374. 
tremuloidcs, 489. 
triehocarpa, 372, 374. 

Porthetria dispar, 16, 211, 500, 501; 
eggs and birds, 343-346. 

Potash, 229. 

Potassium, 86, 87. 
carbonate, 88. 
cyanide, 85, 86, 87, 88, 199. 

Potatoes, 168, 178, 179, 182. 

Potato flea-beetle, 503. 

Powdery mildew, 236. 

Power sprayer, 63. 

R’att’s scalecide, 60, 61, 62. 

Printer's ink, 39. 

Pristiphora bivittata, 185. 

Prune, 431, 432. 

Prunus, ornamental, 273. 
padus, 159. 

Pennsylvania, 405. 
spinosa, 158. 
virginiana, 405. 

Pseudanthonomus cratcegi, 357. 

Pseudococcus calceolaria, 213. 
cilri, 215. 

Psiiopodiuus flaviceps, 207. 

Psychoda altemata, 26. 

Pulvinaria bigclovise, 481. 
camelicola, 275. 
cockcrelli, 429. 
ehrhorni, 429. 

innumerabilis, 428, 429, 481. 
betheli, 429. 


Pulvinaria occidental^, 428, 429, 430 . 
ribesise, 428, 429. 
subaipina, 428. 
vitis, 428, 429, 430. 
verrueosae, 429. 

Purple scale, 86. 

Pyrethrum, 183. 

Pyrus, 273. 
eomaria, 404. 
florabunda, 274. 

Quaintance, A. L., 108. 

Quayle, H. J., 398-401, 401-403 
446-451, 473. 

Quercus, 351. 

agrifolia, 374, 402. 
alba, 369, 415. 

California, 376. 
douglasii, 376. 
lobata, 376. 
obtusiloba, 415. 
rubra, 368. 

Quince, 357. 
weevil, 357. 

Radishes, 182. 

Rag-weed, 97. 

Ranc, F. W., 36-38, 385. 

Ranunculus californicus, 373. 

Rape, 405. 

Raspberry, 163, 246, 431. 

Red-legged grasshopper, 303. 

Red or orange scale, 398. 

Red-winged and red locust, 265, 266, 
271. 

Red spider, 31, 181, 186. 432. 

Resin compound, 164. 

Rex lime-sulfur solution, 59, 61, 02 
208, 433. 

Rhabdophaga batatas, 356 
brassicoides, 354. 
caulicola, 355. 
cornuta, 355. 
gemmit, 355. 
globosa, 356. 
gnaphaioides 355. 
latebrosa, 355. 
nodulosa, 355. 
normaniana, 354. 
persimilis, 355. 
plicata, 354. 
podagra?, 355. 
racemi, 354. 
ramuscula, 356. 

Rhabdophaga, rhodoidcs, 354. 
salicis, 355. 
sodalitatis, 355. 
strobiloides, 354. 
triticoides, 355. 

Rhagoletis grindelite, 453. 
pomonella, 169. 

RhLzopertha pusilla, 215. 

Rhopalomyia astericaulis, 350. 
as teri flora*., 348. 
crassulina, 350. 
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Rhopalomyia f rater, 354. 
lateriflori, 348. 

Rhonalosiphum arbuti, 378. 
berberidis, 378. 
dianthi, 378, 380. 
lactucffi, 377. 
nymphaa, 377. 
salicis, 493. 
tulipae, 377. 
violae, 377. 

Rhubarb, 405. 

Rhynchites bicolor, 316-317. 

Ribes aurem, 407. 

Rice, 213, 214. 
maggot, 213. 

weevil, 47, 48, 50, 51, 56, 214. 

Rocky mountain locust, 114, 303. 

Rogers, D. M., and Burgess, A. F., 441. 

Root aphis, 236. 

Rosa mgosa, 316. 
calif omica, 379. 

Rose. 183, 184, 273, 402. 
beetle, 434. 
cultivated, 380. 
wild, 379. 
midge, 183. 

Rosellmia radiciperda, 234. 

Rosenfcld, A. H., 100-101, 212-217. 

Rosette disease, 231. 

Rosy apple aphis 434. 

Rumex crispus, 405. 

Occident alis. 372. 

Rumsey, W. E., 386. 

Rust, 236. 

llust-red flour beetle, 214. 

Sackenomyia packardi, 355. 
porterac, 355. 

Saddled Prominent, 218, 146, 148. 

Saissetia nigra, 473. 
oleic, 446, 473. 

Salix, 354, 374, 375, 376, 380, 493. 

Sainbucus, 405. 

Sarnia eecropia, 89, 120,. 121. 

Sanborn, C. E., 82-84. 

Sanderson, E. D., 27-29, 113-140, 210- 
212, 441. 

San Jose scale, 16, 68, 72, 77, 101, 102, 
103, 186, 215, 224, 225, 226, 227, 
236, 239, 240, 211, 243, 244, 
273, 274, 473; Relation to 
climatic districts or life zones in 
Wisconsin, 101-103. 

Sanninoidea exitiosa, 215. 

Saperda vestita, 184. 

Sarcophagids, 286, 291. 

Satumia pavonia, 342. 

Satumiid®, 91, 293. 

Saw-toothed grain beetle, 214. 

Scaleeide, 207. 

Scarites subterraneus, 437. 

Schizoneura americana, 374. 
crataegi, 186. 
lanigera, 209, 215, 374. 
querci, 374, 413. 


Sciara inconstans, 181. 

Sclerotinia fructigena, 236, 

Scolytus rugulosus, 215, 338. 

Scurfy scale, 186. 

Seutellista cyanca, 446-451. 

Scy mnus punctiun, 432. 

Seeds, 82, 85, 97, 116. 

Seed-corn maggot, 501, 502. 

Seedling pines, 340. 

Senerio vulgaris, 377, 37S. 

Serah disease, 230. 

Sesia corusoa, 216. 

Sesiid larva 1 , 216. 

Selaria glaueu, 206. 

Severin, II. II . P., 101-103. 

Severin, H. H. P., and H. C., 479-181. 
Shaw, X. E., 77—80. 

Sherman, Franklin, Jr., 223-226. 

Shot -hole borer, 215. 

Sigalphus curculionis, 453. 

zygobaridis, 453, 

Silk worm, 122, 133. 

Silvanus surinamensis, 49, 214, 

Silver fir, 343. 
leaf, 233. 

Simuliuin and Pellagra, 319. 

Simulium pecuamm, 217. 
hirtipof* 27. 
reptans, 319. 
venustuni, 27. 

Sinapsis alba, 116, 

Siphocoryne avemc, 377. 
conii, 377, 
fu'iiiculi, 377. 
salicis, 377. 
xylostei, 377. 

Siphonophora coreopsidis, 483. 
Sitodrepa panic.ca, 214. 

Smart weed, 151. 

Smirronvx tychoides, 453. 

Smilax, 182, 183, 184. 

Smith, R. I., 324. 

Snowberiy, 376. 

Snow-white linden moth, 381. 
Soaponificd creosote preparation, 181. 
Sodic carbonate, 33. 

Sodium. 87, 88. 
arsenate, 196. 
chloride, 87, 88. 

cyanide, for fumigation purposes, 
85-88. 

salt, 86, 87, 88. 

Soft brown or hemispherical scale, 398, 
401, 449. 

Solanum triflorum, 179. 

Solidago. 347. 

California, 402. 

Soluble arsenate, 196. 

Sonchus asper, 378. 

olcracea, 378, 380. 

Sorbus aucuparia,^ 159. 

tormenalis, 158. 

Sorghum, 151, 205, 206. 
sweet, 205. 
halapense, 206. 
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Sorghum midge, life history and habits, 
205-207. 

Southern com root-worm, 213. 
fem cutworm, 183. 

Sow-thistle, 380. 

Soy beans, 151. 

Sphenophorus parvulus, 503. 

Spinach, 364. 

Spiny oak caterpillar, 211. 

Spiraea, 185. 

prunifolia, 404. 
salicifolia, 490. 
sawfly, 185. 
vanhouttei, 185, 490. 

Spring canker-worm, 185. 

Springtails, 205. 

Spruce, 374. 

Spruce, Douglas, 372. 

Squash, 404. 

bug, 181, 303. • 
lady beetle, 214, 303. 
vines, 16. 

Stable fly, 303. 

Stalk borers, 167. 

Start, E. A., Stone, G. E., and Femald, 
H. T., 325. 

State nursery laws of Oklahoma and 
their effect, 82-84. 

Steam spraying outfit, 40. 

Stewart, J. P., 108. 

Stictonotus isosomatus, 202, 203. 

Strawberry, 97, 98, 195, 215, 273, 361, 
478. 

root louse, 215. 

Striped cucumber beetle, 180, 214. 
garden caterpillar, 303. 
maple worm, 211. 

Stropharia semiglobata, 205. 

Sturmia inquinita, 291. 

Sugar, 230, 268, 269. 
cane, 213, 272, 361. 
cane beetle, 213. 
cane insects?, 213. 

Sulfate of nicotine, 31. 209, 210. 

Sulfid of arsenic, 29, 30, 31. 

Sulphur, 17, 432; dioxid, 142. 

Sulphuric acid, 86, 199. 

Sun scald, 33, 189. 

Sunflower, 151, 168. 

Superparasitism; Important factor in 
the natural control of insects, 
88-97. 

• Sweet alyssum, 184. 
potato borer, 214. 

Sweetened arsenicals, 171. 

•Sycamore, 413. 

Symmerista albifrons, 148. 

Symocs/T. B., 236-241. 
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TWENTY-THIRD ANNUAL MEETING OF THE AMERICAN 
ASSOCIATION OF ECONOMIC ENTOMOLOGISTS 
Minneapolis, Minnesota, December 28-29, 1910 


The twenty-third annual meeting of the American Association of 
Economic Entomologists will be held at Minneapolis, Minn., on 
Wednesday and Thursday, December 28 and 29, 1910. The sessions 
will open at 10 a. m., Wednesday, in Room 24, School of Mines Build- 
ing of the University of Minnesota. At 1 p. m. a joint session will 
be held with the Entomological Society of America and on the fol- 
lowing day sessions will be held in the same room at 10 a. ra., and 1 
p. m. 

If the weather is favorable and the members desire it one of these 
sessions can be transferred to the Minnesota Agricultural College. 
This arrangement will give the members an opportunity to inspect 
the buildings and equipment of the college and to examine the labor- 
atory and equipment of the state entomologist of Minnesota. This 
matter will be decided at the first session on Wednesday morning. 

Other Meetings 

The American Association for the Advancement of Science and 
its affiliated societies will hold meetings throughout the week at the 
University of Minnesota. 

The Entomological Society of America will meet on Tuesday, 
December 27, and in joint session with this association on Wednes- 
day, December 28, at 1 p. in. The public lecture held by the society 
will be delivered by Prof. F. L. Washburn, state entomologist of 
Minnesota, on Wednesday evening. At the close of this meeting an 
informal smoker will be held in the Dyckman hotel. 

The Association of Horticultural Inspectors will meet at 8 p. m., 
Thursday, and the sessions will be continued on Friday. 

Hotel Headquarters 

The hotel headquarters of this association and the Association of 
Horticultural Inspectors will be at the Dyckman, on Sixth Street 
between Nicollet and Hennepin Avenues. Rates, $1.50 to $4.00 a 
day on the European plan. Our headquarters are located in the 
block adjoining the Radisson, the hotel headquarters of the Amer- 
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ican Association for the Advancement of Science. Members are urge | 
to secure hotel reservations in advance, as the hotel management 
request that reservations should be made at least ten days before the 
meeting. 

Railroad Rates 


All railroad lines have declined to grant reduced rates for the meet, 
ing. 


Announcement Concerning Program 

A full program of the meeting will be published in the general 
program issued by the American Association for the Advancement 
of Science. Each member attending the meeting on 'payment of dues 
will be furnished with the official button of the association and a special 
program of the meeting. 

In accordance with the action of the executive committee symposia 
have been arranged on “ Present Methods of Teaching Entomology ” 
and on “ Spraying Machinery — Its Present Desirable $md Undesir- 
able Features.” These subjects will be presented by some of the best- 
known entomologists of this country and will be a special feature 
of the meeting.- In connection with the symposium on spraying 
machinery, members are requested to bring to the meeting, for exhibit 
or demonstration, any spraying devices which have given superior 
results and to come prepared to join in a full discussion of both of 
these important subjects. 


PROGRAM 

Report of the secretary. 

Report of the committee on nomenclature, Mr. Herbert Osborn, 
' chairman, Columbus, Ohio. 

Report of the committee on testing proprietary insecticides, by E. 

D. Sanderson, chairman, Morgantown, W. Va. 

Report of the committee on affiliation, by Mr. Lawrence Bruner, 
chairman, Lincoln, Neb. 

Report of the executive committee, by President E. D. Sanderson, 
Morgantown, W. Va. 

Appointment of committees. 

Miscellaneous business. 

New business. 

Annual address of the president, by E. D. Sanderson, Morgantown, 
W. Va., “ The Work of the American Association of Economic 
Entomologists.” 
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Reading of Papers 

“Ecorfomic Entomological Investigations Now Under Way,” by T. J. 
Headlee, Manhattan, Kansas. 

“Farm Methods for Controlling Southern Field Crop Insects,” by 
A. F. Conradi, Clemson College, S. C. (20 minutes.) 

A discussion of fall and winter cover crops, clean cultivation on low lands, effects 
of terracing and methods of spring forcing of field crops. 

“Economic Importance of Stictocephala sp.,” by Herbert Osborn, 
Columbus, Ohio. (7 minutes.) 

Records of occurrence of Stidpcephala on cultivated crops and some notes on mode 
and extent of injury. 

“ Studies on the Cabbage Maggot,” by W. J. Schoene, Geneva, N. 
Y. (15 minutes.) 

Habits and life history in New York State. 

“ Habits of the Cabbage Aphis with Suggestions for its Control,” 
by Glenn W. Herrick, Ithaca, N. Y. (10 minutes.) 

“ Fatal High Temperature for the Control of Mill Insects,” by George 
A. Dean, Manhattan, Kan. (10 minutes.) 

The results of several experiment!? in heating a flour mill to temperatures that proved 
fatal to the insects infesting it. 

Adjournment. 


Program 

Tuesday, December 28, 1 p. m. 

Joint session with the Entomological Society of America. 

Reading of Papers 

“ Some Notes on the Pear Slug, Eriocampoides limacina Retz,” by 
R. L. Webster, Ames, Iowa. (10 minutes.) 

“ Summary of the Food Habits of American Gall Midges,” by E. P. 

Felt, Albany, N. Y. (10 minutes.) 

“Locomotion of Certain Young Scale Insects,” by H. J. Quayle, 
Whittier, Cal. (8 minutes.) 

An account of experiments on the rate and distance of travel of the active young 
of the Black, Purple and Red scales over smooth surfaces, sand and orchard soil. 
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“Locomotion of the Larva of Calosoma sycophanta," by A. F. Bur- 
gess, Melrose Highlands, Mass. (7 minutes.) 

Record of the distance travelled by a larva of this species from the time of hatching 
until its death, no food having been furnished, and the method of securing the 
data. 

“The Effect of Certain Gases and Insecticides upon the Activity 
and Respiration of Insects,” by George D. Shafer, East Lansing, 
Mich. (35 minutes.) (Charts of apparatus and data tables.) 

A presentation of the results obtained in a study of the effect of some common gases 
and insecticides upon the activity and respiration of insects as compared with 
their normal activity and respiration. The study has been made to obtain evi- 
dence that will help in deciding the question, " How do insecticides kill?” 

“Instructional Methods in Economic Parasitology with Reference 
to California,” by W. B. Hermes, Berkeley, Cal. (10 minutes.) 

Needs of the student and the state in a field of vast importance to public health 
and animal industry. 


Symposium 

On “The Present Methods of Teaching Entomology.” 

Papers by J. H. Comstock, Ith'aca, N. Y. 

H. T. Fernald, Amherst, Mass.- 
Herbert Osborn, Columbus, Ohio. 

Lawrence Bruner, Lincoln, Neb. 

The discussion will be opened by the following members, and a 
general discussion will follow: 

John B. Smith, New Brunswick, N. J. 

S. A. Forbes, Urbana, 111. 

V. L. Kellogg, Stanford University, Cal. 

Adjournment. 


Program 

Thursday, December 29, 10 a. m. 

Discussion of the presidential address. 

Reading of Papers 

“Methods of Securing the Fertilization of Clover by Means of Bum- 
ble Bees in Experiments with Bruchophagus funebris,” by F. L. 
Washburn, St. Anthony Park, Minn. (10 minutes.) 
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“Apparatus for the Study of Subterranean Forms," by S. J. Hunter, 
Laurence, Kan. (10 minutes.) Lantern slides. 

“A New Sawfly Enemy of the Bull Pine in Nebraska,” by Myron H. 
Swenk, Lincoln, Neb. (15 minutes.) Lantern slides. 

A brief account of the ravages and natural enemies and, in part, the life-history of 
a new Lophyrine enemy of Pinas poruierosa scoyulorum. 

“Notes on the Larch Sawiiy in Minnesota,” by A. G. Ruggles, St. 
Anthony Park, Minn. (10 minutes.) 

An account of the range (rf the species and the damage done in Minnesota, with 
notes on the enemies, both insect and fungus. 

“Azolla and Mosquitoes,” by John B. Smith, New Brunswick, N. J. 
(10 minutes.) 

Account of investigations made in Germany and Holland on the ecology of Azolla 
species, and the effect on mosquito breeding. 

“Anti-Mosquito-Malaria Campaigns in California — Methods and 
Results," by W. B. Hermes, Berkeley, Cal. (15 minutes.) 

A brief review of the anti-mosquito campaigns carried on under the direction of the 
writer during the year 1910. 

“Oviposition among Tree Crickets,” by P. J. Parrott, Geneva, N. 
Y. (10 minutes.) 

Studies of three common species as to egg-laying habits. 

“Some Notes on Injurious Leaf Hoppers,” by Herbert Osborn, 
Columbus, Ohio. (10 minutes.) 

A discussion of some of the species destructive to cultivated crops. 

“Notes on the Wheat-Head Army-Worm, Meliana albilinea Hbn., 
as a Timothy Pest,” by R. L, Webster, Ames, Iowa. 

Notes on the life-history, habits, food plants, natural enemies and control of the 
insect. 


Adjournment. 
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Program 

Thursday, December 29, 1 p. m. 

Symposium 

On " Spraying Machinery — Its Present Desirable and Undesirable 
Features.” 

Papers by E. D. Ball, Logan, Utah. 

A. L. Quaintance, Washington, D. C. 

L. H. Worthley, Boston, Mass. 

E. L. Worsham, Atlanta, Ga. 

The discussion will be led by the following members: 

T. B. Symons, College Park, Md. 

T. J. Ileadlee, Manhattan, Kansas. 

E. P. Felt, Albany, If. Y. 

E. P. Taylor, Grand Junction, Colo. 

. W. E. Britton, New Haven, Conn. 

A general discussion will follow and an opportunity will be offered 
for the exhibition and explanation of new' or improved spraying de- 
vices that may be submitted by the members of the Association. 

Reading of Papers 

“Some Ways of Getting Entomological Information Before the 
Public,” by H. A. Gossard, Wooster, Ohio. (To be read by title.) 

“ Some Properties that Make Lime and Sulfur Wash Effective in 
Killing Scale Insects,” by George D. Shafer, East Lansing, Mich. 
(15 minutes.) 

Thf results of experiments that seem to point out the properties of the lime and 
sulfur wash that make it effective in killing scale insects. 

“Life History of the Eice Weevil ( Calandra oryza L.) in Alabama,” 
by W. E. Hinds, Auburn, Aia. 

“Spraying with Linseed Oil Wash for the Oyster Shell Scale,” by 
R. L. Webster, Ames, Iowa. (2 minutes.) 

A brief account of a successful treatment of the oyster shell scale with a linseed oil 
emulsion. 

“Results of Test Sprayings for Gloomy and Euonymus Scales,” by 
Z. P. Metcalf, Raleigh, N. C. (10 minutes.) 

A brief summary of the results of two years’ tests against these insects. 
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■“The Terrapin Scale in Maryland,” by T. B, Symons and E. N. 
Cory, College Park, Md. (10 minutes.) 

Discussion of this scale in Maryland, injury it is doing and results of experiments 
for its control. 

■“The Woolly Aphis, Schizoneura lanigera,” by S. J. Hunter, Man- 
hattan, Kansas. (10 minutes.) 

Additions to its life history and behavior; experiments in control. 

“New Data on the Apple Maggot,” by W. C. O’Kane, Durham, N. 
H. (5 minutes.) 

Brief summary of some of the results secured* in the past summer’s work at the New 
Hampshire Station. 

“Some Results from Spraying for the Codling Moth,” by R. W. 
Braucher, Douglas, Mich. (20 minutes.) 

Au analysis of some of the results obtained in spraying for the codling moth and 
some conclusions and problems to be drawn from them. 

“Notes on the Egg Laying Habit of Sanninodea exilma Say,” by 
E. N. Cory, College Park, Md. (7 minutes.) 

i 

“A Co-operative Experimental Field System,” by A. F. Conradi, 
Clemson College, S. C. (10 minutes.) 

A discussion showing the necessity of suqh a system under South Carolina condi- 
tions and the method by which it is carried out. 

“Notes on Some Insects Injurious in Nebraska During 1910,” by 
Myron H. Swenk, Lincoln, Neb. (10 minutes.) 

Remarks on several cases of insect damage of a severe or unusual character. 

“Entomological Review of the Year in Ohio,” by H. A. Gossard, 
Wooster, Ohio. (To he read by title.) 

Reports of committees. 

Miscellaneous business. 

Election of officers. 

Fixing time and place of the next meeting. 

Adjournment. 

A. F. Burgess, Secretary, E. D. Sanderson, President, 

Melrose Highlands, Mass. Morgantown, W. \ a. 
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NINTH ANNUAL MEETING 
ASSOCIATION OF HORTICULTURAL ■ INSPECTOR 

Minneapolis, December 29 and 30, 1910 


First Session — Thursday 8 p. m. 
Parlors, Dyekman Hotel 


Program 

Organization. 

President’s annual address, F. L. Washburn, St. Anthony Park, Minn. 

Report of committee on affiliation, T. B. Symons, College Park, Md. 

Report of committee on permanent organization, G. G. Atwood, 
Chairman, Albany, N. Y. 

Miscellaneous business. 

Second Session — Friday 10 a. m. 

. Room 23, School of Mines Building, State University 

Call to order. 

Discussion of president’s address. 

“New York Nursery Inspection,’’ G. G. Atwood, Albany, N. Y. 

“European Conditions in 1910 and General Inspection Prospects,” 
L. 0. Howard, Washington, D. C. 

“A Practical Method of Inspecting Imported Seedlings,” etc., T. B. 
Symons, College Park, Md. 

Third Session — Friday 1 p. m. 

Cdll to order. 

“The Practicability of Nursery Quarantine Stations in Different 
States,” A. H. Conradi, Ciemson College, S. C. 

“The Health of Plants as Related to Insects, ” J. B. S. Norton, College 
Park, Md. 

“Report of Committee on Treatment of Infested Nursery Stock in 
Different States,” Franklin Sherman, Jr., Raleigh, N. C. 

“Results of Experiments in Dipping Trees and Fumigating Peach 
Buds,” T. B, Symons and E. N. Cory, College Park, Md. 

Report of committee on national legislation. 

Election of officers. 

Miscellaneous business. 

Adjournment. 
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Questions {or Discussion 


1. The Kind and Form of Information Concerning Individual Nur- 

series to be Furnished by an Inspector to Inspectors of other 
States. 

2. What is the Opinion of State Inspectors Regarding the Sale of 

Strawberry Plants from Districts Known to be Infested with the 
Strawberry Root Louse? 

3. What is the Best way to Treat Nursery Stock Infested with the 

San Josd Scale where such Stock is to be planted in Infested 
Orchards or sections, the owners of which do not regard San 
Jos6 Scale Int'esfotion Serious, they having adopted adequate 
spraying methods for its control.’ 

4. Assuming that Nursirymcn may demand that their trees shall be 

treated for Sah Jose Scale instead of being destroyed what formu- 
la for treatment should be employed? 

5. Why does Fumigation with Hydroeyanic-aeid-gas occasionally fail? 

6. Will dipping nursery trees in lime-sulfur solution prove effective? 

If so, should roots be immersed? 

7. What action should be taken by Horticultural Inspectors in refer- 

ence to Imported Bulbs, Herbaceous and Green House Plants. 

8. What progress has been made in barring Wormy and Scale Infested 

Fruits from the Markets in Different States? 

9. What is the present statemf Crown Gall on Apple? 

A. Relation of Crown Gall and Hairy Root. 

B. Prevention of this disease in the Nursery. 

C. Inspection and Requirements for Crown Gall. 

D. Contagiousness. 





